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PHYSICAL GEOGfRA 


Section I, — S«ow-MouNTAiKb. 

The planet we inhabit is enveloped by air, which follows 
its motions ’and revolves with it about its axis. Air must 
therefore be considered as an integral part of the planet, 
and our globe to consist of air, land, and water When 
air is spoken of at a separate and distinct body, It is 
called atmosphere It must not be supped, however, 
that the whole «pa£e which Intervenes between our 
planet and other celestial bodies u* filled by air. If that 
were the case, we should never have night, hut that part 
of the natural day which we call night would be distin- 
guished trom that which wc call day only by a fainter 
light, resembling twilight, for twilight 9 ^jufc thcVellec- 
tion of the sun’s lijfht trom the higher strata of the ut- 
mospheie, consequently, if the who! 3 space extending 
from our globe to the other heawenly bodj^Twcrc filled 
up by air, strata of air would be‘1ound*ov«- our heads, 
so si^uatiKl as to he beyond the shadbw of our eafth, 
and these strata would reflect the sun’s light all 
time the sun was under the lu&tzon, and would cbaftgfc 
the darkness ot our nights into twilig^ As this d<m 
not take place, we ore compelled to conclude that only 
the space near our earth is oe<#pi0d by air, .and that at 
some distance from it air ceases to exist? 

This loads us to the question,* to what distance from 
the sui face of the earth does the* atmpspheie extend ? 
We have no means to determine this point but by the 
duration of twilight. It is, howevep, very difficult ¥* 
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length of time which twilight lasts. 
\yt ^xant}^ tlio tune it begins in the evening, 
grid also when it terminates m the 
at$4fc *unri$<*, but its termination in the 
^beginning in the morning, are difficult 
as the changes in the light are so cx- 
VjffiiSW o**r sight has not that degree of 
nicety wTHen fs required to mark exactly the lino which 
separates night from twilight Besides, it is a known 
(act that the length of twilight vanes at the same place 
according to seasons, and also that it i dries at different 
places, when they are situated to the north or south of 
one another. Taking fell these differences intoVrount, 
It ha$ been roughly calculated that the mean duration of 
twilight is aliout half an hour. Now it is known that m 
that time the sun descends fifteen degrees below the 
poffi&ttt and taking these two forts as premises, it has 
ulated that air w hich is still able to reflet t the 
ght ceases to exist at a distance of about b 1,000 
, orToHy-six miles,* from the surface of oui planet, 
hi ™ therefore the extent of the atmosphere 
Each of the three substances of which our globe is 
composed— earth, watei, and air — i« jiosscssod of some 
peewhiu* qualities. One of those by which aii is dis- 
twguisacd, is its* great elasticity, in ^irtoe of which it 
way be co$n urease d by external force, but expands again 
us soon as too pressure ceases This peculiarity of the 
air imparts Tfe Our atmosphere a peculiar constitution 
certain spac^, say \ cubic foot, contains a greater 
{j&atity of air near the surface of the earth thanwat a 
dtonnOe of a hundred feet from it, and the contents of 
j&rita a cubic foot at the latter place are much greater 
$&*n when taken & a distance of a thousand feet from the 
qMfrGto&j Agkd bo on* The faither we recede fiom the 
atigface of the earth, the smaller is the quantity of air 
contained in a determined space To tins peculiar con- 
*tit»tion of the atmosphere the terms density and rarity 
plied* When a greater quantity of air is con- 
in a certain space, it is said tliat the an is uioro 
and when n smaller quantity is found, it is said 



that it is more rare. * ISfoqtwntly the term dea«Or & l|| 
rarer strata is used to mitigate the (liffi&wnee of 
tity of air contained in a id 4H%HK 

distances from the surface of tlk^arfli^ bit 
properly speaking, Ae m becoSdpgf oontlmiSP 

and gradually rarer A|vf&recfi*!fc from the epfaec of the 
earth It is not ditfieul$ toaOeocmt for thfa pecubar^jwn* 
stitution of the atmosphere*. The Kir w compre! 
its own weight— -that is t e*ay, the superincumbent oi* 

the surface of the earth has to sustain the pressure of the 
w hole volume of air which lies above it, and eatfnds to 
the very limits of the atmoapbeqft and by this weight ifr 
is compressed. At a d i stance of a thousand feet from* 
the surUceigf the earth, it has to sustain the pressure ot 
a column of i fir which is by a thousand feet shorta*, and 
contains tasted W. It therefore is comprefcsgd 
by a much TSwcr Weight, and in consequence docs n&£ 
acquire the density winch is found la the air cotrtigjibu* 
to the surface of earth, Thu# Ifcfr density eftfiNU 
mosphere must decrease m propomotf os we ye&a dP#N ft 
the surface of the earth 

This peculiar constitution of the atmosphere greany 
afletts the climate ot the habitable portion of the globe. 
The air in Utelf is neither warm »$r eofd, Set it j$ 
•gifted with the quality of becoming hcgtfd by the suu'* 
ra}« The degree of heat imparted tydfoLOiffl’s pays ty 
the air depend^ partly on din length wtirae dui|f 
which the rays act on it, and prfMy degree of W§ 
deqsfefy. The heat is consequently t where the 4r 
is denser, and less so where the air U rare*. Pfacte 
which arc low (tiiat is to say, which ore wifc little rafted 
above the level of the sou, which is ^ bo ebn 
fho true surface of the global Ire touch warmer W 
pluccs which arc some thousaaddfeH abo^e|M sea-level. 
The difference increases m propoTtfotioi we ascend higher 
above the sea. When w o thus jfonfiw# tXt ttsc&od, we oft 
last come to places where the $o rare diet the de~ 
grec of heat imparted to it is so small that water m 
longer continues in its feud state, %t is converted jotfr 
icc, or, it m the form of vapour, Uitoshow, That stratum 

a2 
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of air where this change takes place in the atmosphere b 
considered as a line mui ked by nature ifsplt, and called the 
9tiow-hne As the hout increases or decreases exactly in 
ptoportion to the increase or decrease of the density of 
the air, and as this density decreases reguliuly in re- 
ceding from the earth’s surface, we should cvjiect that 
the snow -line would occur at the same distance from the 
eai Ill’s surface at every place in the globe , but this is 
not the case it occurs at a much greater elevation in 
the ton id than in the temperate zone, and is still lower 
m the frigid zone To explain this phenomenon wc must 
call in another law of nature 

The density of the air alone does not constitute the 
temperature of a place It depends as much, if not 
mote, on the inannei in which the sun’s rays act on the 
air. The gieateM degree of heat is dot eloped where the* 
rays Jvnss prrpetidu ulutlv though the atmosphere A 
much smallei degiee of heat is pioduccd when the lavs 
full obliquely , and' the greater tlu<P obliquity, that i*. to 
say, the hinaller the angle formed by the sun’s ruys and 
the surface of the emih, the loss heat is developed in the 
air* Those count! ics only w hich are situated betw een the 
two fyopics ap* heated by the perpendicular ia\s of the 
sun, or^ire ucK 1 upon under a vciy great angle There- 
fore a greater degree of heat is developed in the air,* 
and their tmnperature is much higher., Countries tying 
without the teenier, but not far fiom them, aie onlv acted 
upon by the cViJikik* rats of the sun, and their tempem- 
turo^s lower In proportion as we recede from, the 
tropics towards the j>oles, the degree of heat dect eases 
more and more* until wc arrive at the vicinity of the jhiIos, 
■where the angle u^idcr which the sun's rays act upon the 
atmosphere is so small as to dev clop a degree of heat that 
would tie hardly sensible if the sun did not remain for 
several months abftve the horizon. 

This arrangement of* nature of course greatty affects 
the elevation of the snow-hue. In hot lounfnes it is 
inq^h farther fiom the surface of the earth than m tem- 
perate countries, and in these faitlur than m cold 
.countries By numerous observations, it has been ascei- 
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tainod tjiat in those countries which are near the equator 
the snow -line is found about 10,000 feet, or three miles, 
above the sea-level. In places which are equally dis* 
taut from the equator and the jxdes-^namely, m those 
near 46° of latitude — it occurs at an elevation of 9000 
feet, uf one mile and thrye quuiters. Under 60^ of 
latitude, snow is always found on mountains which rise 
to 5000 loet, or to less than a mile, above the sea-level ; 
at 70° ot latitude, at an elevation of 1000 feet , and 
at 8ir the snow-line comes down to the surface of tho 
eurth, for countries wlmh aie 10° of latitude distant 
from the poles arc ooveied with snow all the \car 
round, even when their level is only a few inches above 
that of the sea • 

Between the snow-line and the suifaee of the earth is 
the space which is assigned to natmc for its oigamc 
operations* It is here that all the plants germinate and 
grow, that animals find their food, and man what is le- 
quiMte for his subsistence Thorn* h man finds it too cold 
to settle peimancntly near the snow -line, he visits its 
vicinity dunug the Bummei with Ins holds. Where cattle 
and sheep do not find pasture, the reindeer and the yak 
find their favourite food The last-named animal is 
little known. It lives in the most elevated part of the 
globe, the table-land of Pamir, which by the natives is 
emphatically catted ‘ The Roof ot flhe World * The 
} ak is of the ox species It stands about three feet and 
a half high, and its belly reaches witnin J^rtnchcs of the 
giound Long hair streams d#wn frqm^ts dewlap and 
fore-logs, and its bushy tail sweeps the ground Other 
anftnaL retpnro the provident care of men to subsisf them 
through the winter. The most hardy sheep would fare 
but badly without human protection, but the yakiabu* 
tirely left to itself It frequents %e mountain slopes 
anti their level summits. Wherever the mean annual 
tomperatuie does not nse above the freezing- point is the 
climate for the yak. If the syow on the elevated fiats 
he too deep for him to crop th<^ herbage, he rolls him- 
self down the slopes, and cats his way up again. When 
armed at the top, he rolls- down again, and completes 
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his meal as ho fogjas another groove of snow in his 
second ascent The heat of summer sends the animal to 
the places constantly covered with snow, and the inha- 
bitants leave their sheltered valleys and iollow their 
herds. The milk of the yak is richer than that of thb 
common cow , but the rjuantlty it yields is leas Tljpir hair 
is dipped once a-ycar in the ipririu; it is strong, win , and 
pliant, and is made into rones, which for strength do not 
Yield to those manufactured from hemp The hair of the 
body is woven into mats, and also into a fabric which 
makes excellent riding tiowsers 1 ts bushy toil is the well- 
known (homy of Hindustan, where it sells \ei} dear on 
account of its great beauty, and whcic it is used as a fun. 
It we add the use w hieliis made of its flesh as food, its 
hide for boots and other at tides of dress, and its horns 
for drinking-vessel^, we may sa} that this animal, which 
lives on the very botdei of the snow -hue, is able to 
satisfy, like the reindeer of the Laplanders, nearly all 
the wtfhts of men It is liesides used for riding , and on 
the mountains vvhirh it inhabits is prgtened to all other 
animals tor that purpose 'Whacker a man can walk, a 
yak may he lidden Like the elephant, he possesses a 
wonderful knowledge of what will bear his weight *If 
travellers are at fault, one of these animals is driven 
beforev them, and it is said that he avoids the hidden 
depths and chasm# with adnmable sagacity Should a 
fall of snow close the mountain passes to man and horse, 
a score of y^s driven a-hoad soon tread down the snow , 
and make a prSHicabJc road. 

Wherever ntthi* tomfl zone a mountain-mass uses to 
such i# height that its top is always covered with sn<sw, 
a traveller may m ascending its acclivities pass m a short 
time through all the climates he would encounter in 
travelling from ihe ^piator to the moss-covered mountains 
/of Lapland At and near the base of the mountain his 
waj lies through plantations of palms and plantains, 
through fields of sugar-cane, cotton, and other ti epical 
productions, and througff groves of* the most delmous 
fruits. By degrees the^cene changes, and when he haa 
mounted about 8000 feet about the sea-hvel, he finds 
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himself surrounded by ibreste of oak, l®bh, and other trees 
of the temperate zone* which arc frequently interrupted 
by fields of wheat, barley , and other productions of our 
country, interspersed here and there by gropes of apple* 
peach, apricot, fig, and orange trees The trees with 
deciduous lea\es are soon displaced by coniftra, such 
as the pine, fir* larch. &c, , the fields present only barley 
and potatoes, and the fruit-trees ha\e given way to 
buehe$, such as raspberry and others. When the traveller 
leaver this region and approaches the snow -line to within 
a thousand feet and more, the bushes and fields diSan- 
peai entirely, and the stones of the mountains are only 
clad with herbage, among which here and thcie single 
flowers are ob^rvable. Hut i*\ir the snow -line itself 
the whole mountain-mass, where its nec 'built sure not too 
stem* {o admit of vegetation, is overgrown with rnosscs 
The mountains which are always capped with snow, 
not producing anything useful to man or beast, Mould 
seem to bo useless m the economy oi nature as far as re- 
gards the maintenance of the animated creation Hut 
such is not the case They diftuse fertility through 
extensive countries, by giving rise to rivers, and by 
keeping them well supplied w ith watei , w hith may be 
applied by the inhabitants, and at many places is applied, 
to irrigate the fields and to obtain frwm them mher 
crops than could »be got by any* other \node of manage- 
ment This w especially the case jn warm countries, 
where rains are periodical, and where For months 

not a drop of ram fulls. During thes$ r^nlcss seasons 
the soil is dried and parched by a continual evaporation, 
lunf all minor vegetation would die away were the Vastc 
of moisture not supplied by irrigation with water dr^wn 
from the rivers. It is true that mountains which do tiot 
use to the snow -line keep up the #ater in the streams 
all the year round, but tneir supply is but Bounty when 
computed with those rivers whose sources are found 
under eternal masses of snow. ^Though on the banks of 
the first class of mors a considerable imputation may 
subsist on the produce of the fields, it is not commonly 
half as large as that which owes the supply of its* wants 
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to the bounty disjflled over their fields by the snow-born 
streams In our countries, which kind Providence has 
blessed with an annual full of snow and w itb abundant 
showers of rain during all seasons of the year, the ad- 
vantage which hot countries derive from such rivers can 
hardly be understood m all Jheir extent, and consequently 
has not been duly appreciated But what immense tracts 
of the surface of the globe would be nothing but mere 
wastes were their rivers deprived of that continuaUsupply 
of water, which w derived from the gradual but never 
ceasing melting of the snow w ith which the summits of 
their mountains are crowned * 

The snow -moun mins are rarely visited by travellers, 
except along those foot-paths which he across mountain- 
passes, and serve as the shot test lines of communication 
net ween places situated on different declivities at some 
distance below the snow -line Such jicrsuns are hn«rv 
pedestrians, and eoinmonly do not pay much attention <o 
the ojK-nitions of nature But several of those woiiliy 
pei sons, who wish to make themselves acquainted with 
all the paiticular phenomena of the works of God, have 
not hesitated to ascend the highest summits as far as 
possible, to explore these regions which appear to be 
the qbode of hoiror and desolution. They have not been 
divcited horn their purpose, or terrified at the dangers 
w'hich surrounded them among these dhorrnous masses of 
snow and ice, on /lie t*dge of pei pendicular precipices, 
and on ttufbexik of yawning chasms many hundred feet 
In depth n^r have tfcfcy hastily withdrawn themselves 
fron^ those unpleasant sensations to w'hicli their bodies 
were subjected by tlie exceedingly rarefied air which they 
respired at such a great elevation These sensations are 
not experienced iq the vicinity of the snow-line, but 
only when tlie elevation of the mountain is considerably 
above it. The most remarkable is the ieolmg of ex- 
haustion. When' Hieut Wood was on the Hoof of the 
World un Pamir, he wished to aecei tarn the depth of the 
Jake Sir-i-kol, and for that purpose tried to make an 
opening in the ice. Ho found that the slightest muscu- 
lar exertion Was attended with exhaustion. Half a dozen 
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strokes with an axe brought the wonpm to the giotmd ; 
and though a few minutes 1 respite sufficed to lostore the 
breathy anything like continued exertibn was impossible. 
A run of fifty yards at full speed made the runner gasp 
for breath. Indeed this exercise produced a pain in the 
lungs and a general prostration of strength, which 
w'as not got rid of for many hours. The human voice 
was sensibly affected ; conversation, especially if in a 
loud tone, could not be kept up without exbuustion, and 
the pulse throbbed at a fughttul rate. Saussure, when 
on Mont Blanc, experienced the same effects, and, besides, 
he and his party complained of dizziness and head-ache ; 
they lost tneir appetites, but were tormented by an 
ardent thirst, which could only be allayed momontanly 
by cold water A complete indifference icspoctmg all 
worldly objects pei vaded their iimuJs When Humboldt 
attempted! to ascend the Chimborazo, and had nearly 
attained its summit, he desisted on finding that diups ot 
blood issued from under his nails and from he* eye-lids 
The greatest nuhibci of snow-mountains, as far as is 
known, are found in the Himalaya Mountains, or those 
mountain-masses which lie along the riorth-eastem border 
ot Hmdustun, and separate the British dominions from the 
Chinese empire. Along this line, for a distance of 
several hundred miles, masses of rocks o<«ur from tlinty 
to forty miles m width, which rise to* from 18,000 to 
26,000 or 26,000 feet above thesca-lc*el, and from 6000 
to 14,000 feet aliove the snow-line, The flfcjffessions by 
w hich those masses are divided from e^ch^otlier hardly 
at any place sink to 15,000 feet above the Sea-level, m 
to 3000 feet above the snow-lme. Through these de- 
pressions he the mountain-passes, by which the com- 
munication between the two countries extending on their 
sides is earned on. These passes die only piacticablo 
during two or three months of the year, and even then 
the cold experienced is so great that horses, mules, 
and other animals of burden cannot endure it * Sheep 
alone are by nature so Well protected against the effects 
of frost that they arc not materially affected by the 
intense cold of this region, and for that reason these weak 
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animals have beHF*converted into beast? of burden. 
Uice and a few other at tides are conveyed on their 
backs from the plain? of the Ganges to the fable-laud of 
Thibet* 

The best know n snow mountains m Europe are those 
of the Alps. The number of the rocky masses nsiitg 
above the snow-line amounts to some hundreds. At a 
Jew places, they are so closely connected as to constitute 
a $now-uiass covering a great extent of country. In the 
Alps of Berne, between the upper courses of the rivers 
Rhone and Aar, an extent of country of about six hundred 
Square miles, or twice the area of the county of Middle- 
sex, is one sheet of sno^, with the exception of three or 
four nairow valleys, which run into the mass, and are so 
deployed as to be tree from snow foi several mouths of 
the year. The vulleys cut in these mountains communi- 
cate with one another by toot-paths, which run for several 
mdeS over the snow, but aie only piacticable tor a few 
weeks m the } eoi , and then only for pedestrians. The 
snow -fields, ot the Alps hardly eve/ present level spaces 
on their tops of any gicat extent, as the snow is there 
lodged on declivities, which aie ficquently broken by 
short but .steep ascents and descents This imparts to 
then: scenery a eoitain vaiiety, which is greatly enhanced, 
and edh verted *iq to a most majestic and impressive view, 
by the great number of iocky masses \vith which, in tho 
form? of gjeedlcs,* steeplcg, ruined castles, and narroyv 
ridges, then^surface is overspread. A? these rocks in 
Jgost case? rve perpendicularly, or nearly so, their sides 
We too steep to jierinit snow to lodge on them, and^heir 
black colour conti aMs m a most striking manner with 
the whiteness ot the snow Thus these snow-fields 
.constitute one of t , the most attractive beauties m the 
scenery of the Alps. 

* But all snow -mountains do not present such scenery. 
There arc m otlidr countries extensive plains of nearly a 
level surface, which ar$ raised above the snow li*e, and 
-consequently always *buried under snow *“ Sucii plains 
sire, found in Norway. Though these snow-plains are 
^destitute of that mfyestic beauty which imparts to the 
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snow-mountains such a degree df^lftroctfon, they are 
still interesting, as they show us tile true natme of snow 
mountains, without the association of thosp impicwona 
which are the effect of accidental ciicuxnstancoa. JThe 
best known of the snow-plains of Norway is that of Folge 
Fonden. It is not quite destitute of occasional beauties, 
but those are only found along its edges, which are sur- 
rounded on three sides by firths, or deep and narrow 
inlets of the sea, affording a great variety of views on the 
steep acclivity of tho mountain-mass, over whose upper 
surface the snow-plain extends FoJge Fond on is a 
peninsula, which in its greatest length, from south by 
west to north by east, extends .more than thn ty miles, 
and in its width varies between twenty and eight miles 
On the south-east it is connected with the mainland. 
The rocky masses of which tins tract is composed ruse 
onfall sides with a steep acclivity to an elevation of more 
than 6000 feet, and their upper surface is a levef plain 
covered with snow' When seen from below, it appears 
that the snow-mass is about twelve yards deep That 
which lies uppermost, and which is the produce of the 
snow-fidls of tne last winter, is quite white, and forms & 
well-marked thin stratum, whilst tho remainder appears 
to constitute one compact mass, whose # white cplaur is 
slightly tinged with blue Near the edge* of tne snow 
its surface is gently inclined, rising gradually towards the 
Centre, and only at a few places, Vhero j&e edge is 
broken by ravines, is the 'declivity more" rapid The 
inclination of the surface decreases in • nr® portion as we 
advance towards the interior, and near the Centre k fre- 
quently presents a dead level, across which a few low 
eminences extend in the form of large waves w ith a vbry 
gentle ascent. The snow itself appears as a conglomerate 
of small transparent grams of ice, resembling in form 
and size very minute shot, which probably at some dis- 
tance under the surface are united info one mass of ice 
bv the pressure of the supC recumbent snow -masses. 
The surface of the snow is qutte smooth, and when 
visited m summer, after the snn^s rays have made a faint 
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small degree, it hoovered by a very thin layer of ice, 
us d it had been glazed, whilst on the inclined portion 
some slight furrow s are observed which have been formed 
by the small quantity of water produced by slight thaws, 
When a stick is pushed into the snow, the resistance 
which is exjKincmced continues to increase, so that at a 
small depth it becomes impossible to force the stick 
farther down. 

What a different »»cene is presented by the, snow fields 
of the Alps f These are the produce of enormous snow 
musses, which have accumulated on steep and irregular 
slop's The continuity of their surfaces is broken at 
numerous places, and fiipre the snow-masses, resembling 
ice in texture, rise like walls, crowned here and there 
by boldly ascending pyramids, or by groups resem- 
bling broken down buddings of ancient date This ma- 
jestic confusion receives a peculiar charm from the bluish 
colour, with which the ruptures of the icy masses are 
tmged. At many pluees the masses are furrow'od by 
clefts several feet wide, which descend to a depth of a 
hundred feet and more. These clefts are numerous, 
where the snow masses, in descending ovci a very steep 
slop 1 , or into a deep mine, have been fractured by their 
own weight , and they are still mine numerous where an 
unwieldy mass, hemmed m between Jwo mountains, in 
protruding downw ard to form a glacier has not found a 
space lgrg^^nougli to preserve its width, and thus has 
been brokenafong its edges *by the resistance offered by 
the rocks on^it^ side*,* or by the rapid declivity of the 
valley into which it descends. «* 

The snow of these high regions consists, as already 
stated, of small round balls, resembling in size and foim 
small shot of a diminutive kind This at once show’s 
thgt this snpw is very different from that of the lower 
Countries, where the snow r falls in flakes This differenco 
is also proved by fbe fact, that it is impossible to press it 
together eo as to make^i snow'-ball. The Gcnnan. pea- 
sants in Switzerland Htive well observed this difference, 
and express it in their language, calling the mountain 
*BO\v fim } in contradistinction to snow As no snow- 



gxovr-itfoiiKTArKS. # 

ball can be made of this kind of snow* 3t ia evident that 
none of the enow avalanches can originate on the snow- 
fields, thmigh that opinion has been maintained up to very 
recent times. At and near the surface of the snow-fields 
the Snow particles are disunited* and do not adhere to 
one another, but at some depth it is found that they 
change in some degree their term, * becoming more flat- 
tened. In this form they approach closer to one another, 
and being pressed by the superincumbent stratum, they 
by degrees unite mto one ma^s, w Inch has a resemblance 
to the ice of which the glaciers are composed. When 
the mountain-mass on which the snow rests is not much 
raised above the snow-line, this cltungo in its form begins 
to take place at a depth of a tew lcot below the surface, 
but w here the mountains rise to twelve thousand feet, or 
four thousand iect above that line, the snow preserves its 
granular form to a great depth, so that only the Uwer 
stratum assumes the appearance ot ice * 

The difference between the snow of the lower countries 
and that of these elevated regions show's that thoy must 
be formed under different circumstances, II is easy to 
comprehend that only a small mass of aqueous vapour 
can ascend mto the rarefied air which rises above the 
summits of the snow-mountains Ram of course Hoes 
not fall, as all vapours nsing to that delation are con- 
verted into snow The summits of fche mountains arc, 
besides, above the region in which rain ^ generated. 
Heavy rain-clouds are only seen t(*hover^)vqj those decli- 
vities of the mountains winch arc overgrown with large 
trees* The region of the forests extends in the Alps 
from 3000 to 6000 feet above the sea-level, and m thiV 
region rain in summer and snow in winter arc very abun- 
dant Where the trees disappear, ftd are replaced by 
bushes, the quantity of rain decreases gradually, and 
goes on decreasing in approaching the snow'-lmc Above 
this line only snow falls, not in t#e form of flukes, but in 
that of very minute globules. r £he quantity of snow 
which falls in spring and autumn is not great , in winter 
it is still smaller, ana in summer snow does not fall at all* 
It appears, therefore, that the whole annual quantity of 
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snow in that elevated region is but small, which in a wise 
arrangement of Providence, as otherwise the snow would 
accumulate to an immense extent, and to such a height, 
that it would be impossible to pass the mountains. For 
these masses do not experience any diminution, except 
evaporation, and it is ftvjdent that in such a rarefied 
air, and in such a cold dimate, evaporation cannot but 
be very small. 
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The term glacier is frequently considered as being $y* 
tiommous with that of snow-mountain, and “both terms 
are sometimes used without discrimination , but they in- 
dicate veiy different objects, as tire reader will convince 
himself by comparing the following account of the gla- 
ciers with the preceding one of the snow-mountains. 

Glacicis aie appendages to snow -mountains. There 
is no glacier ami there can be no glacier without a suow- 
mountam The glaciers are offsets of the snow -moun- 
tains, They may be compared with the branches of a 
tree, which extend «to a «yieiderable distance from the 
trunk The snow-line itself constitutes the point where 
the snow-mountain, terminates and the glacier begins. 
An extensive snow-mountain mny send of! a great number 
of glaciers. The number of glaciers which emanate from 
the snowifields covering Mont Blanc amount to seven- 
teen or eighteen, and tlie number is still" greater of those 
which originate in the immense snow-masses which 
divide the upper course of the nver Rhone iiWn that of 
the Aar. 

If we suppose that a mountain, whose summit is 
crowded by an extensive and deep mass of snow, # de- 
scends on all sides w ith a gentle slope, we should find 
that the outer edge of the snow was girded by a broad 
band of ice all round. The cold eftanating from the 
snow would chill the adjacent air to a certain distance 
from the edges of the mass, and so far the ice would 
extend. As this bonier lies befcw the snow-line, the 
alternation of cold and warmth to which it is exposed 
w ould com ert the snow into Ice of such a description as 
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is found in the glaciers We might, therefore, expect 
to find that all the edges of biiow'-mounumA arc sur- 
rounded by glaciers, and so they are in icahty, but the 
greater numljer of them are so small as not to excite ob* 
servation. The extent of a glacier depends almost en- 
tirety on the conformation of the declivities of the moun- 
tain on which the snowy mass rests When such a 
mountain descends with a pei pendirular or veiy steep 
declivity to a considerable depth Ixdow the anow-liue, its 
edges terminate >o abiuptly u*> to leave no space for the 
foe illation of a glauei, e\ce|>l perhaps a veiy narrow 
bonier, which can hardly be distinguished fiom the snow 
which lies highei up An instance of this kind is seen 
in the Folge Fondcn, in Norway Alomr its northei n and 
w Ostein edtrcK only a few depressions omn, in which 
g!ti/*ieis ot m veral hundred jukK m »‘vtent are to be met 
with, ami at the termination of which the mountain-mass 
descends with great steepness On all its other sides no 
times of glaciers arc found. Such a formation Of the 
mountain-masses, though iieqiionk m manj countries, 
iaul\ occurs in the Alps* The snow-covered no* don 
ot this niouiitam-svsteni is on all sides surrounded by 
other lidges, which are connected with it at diflerent 
angles, and between which valleys of various extent are 
fourtety The smallest glauois occur on the sides of the 
snow- -mountains themselves \\ heicvei thcie is a ravine 
which begins undei or on the vei) edge of the snow, 
and thei*®**. descends, a glaeiet i* formed But as 
these luvines have a veiy rapid descent, the glacier tei- 
inmatos at It slioit distance from the snow-mass, whore 
the* slope of the lavme becomes too gieul to atfbrd a 
permanent lodgment for the ‘•now which is borne down 
by its own weight At other places the ravines termi- 
nate at then low^i extremity in a level tract covered 
with glass on which the descending snow xs soon melted 
away There tpe also a tow instances where the *!«■- 
chvity along the sides gf the mountain for a considerable 
Cite nt is so regular^ mod* rate, and uniform, that the 
snow for some distance horn the edge of the peipetual 
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snow finds support on the slightly inclined plane, and 
where therefore a glacier oi several hundred feet m 
width borders the snow -masses from which it has de- 
scended The small extent of all the glaciers of these 
kinds, and their remoteness from inhabited places, would 
hardly have excited attention , and given rise to an in- 
vestigation of their peculiar nature# But there are 
glaciers of great extent They arc sometimes twenty 
miles long, and descend so far below the snow-line, that 
their termination is surrounded by full grown tree*, cul- 
tivated fields, and orehaids These glacier* are only to 
• be met with m valleys which descend with a gentle 
elope to a great distaruc liom the snow-mountain, mid 
are enclosed on either side by a socondaiy ridge of con- 
siderable elevation, which *s connected with the stiow- 
inountam at the beginning of the glacier. 

The extent of u huge glaeici depends partly on the 
size and formation of the valley, und partly on the extent 
of the snow -mountain of which it is a branch. The jx'a- 
eants in Switzerland* say, a lean l now-mountain <annot 

t iroduce a fat glacier A snow -hold must be indeed vciy 
arge to be able to supply annually a quantity of snow 
sufficient to feed a glaucr, which descends several hun- 
dred feet below the snow -line, and is there exposed, to a 
great waste from evaporation and melting. On this ac- 
count alone a greafr di fie iciice in the extent of glaciers 
may he expected The glacier m Switzerland which 
descends to the lowest level is the famous one of the 
Lowei Gmidelwald, which is annually wsitfcd by crowds 
of travellers, because it descends so far, and is cqpsc- 
quenTly more accessible than others. The lowei extre- 
mity of this glacier is only 3409 feet above the sca-level, 
though the lower edge of the snow -mountain fiom which 
it emanates is 8117 foot above that line. Its neighbour, 
the glacier of the Up}>er Gnndelu'ald, terminates at an 
elevation of 4260 feet, aSd the Great Aletsli glacier, 
which opens into Valais, at 4443 feet above the sea. 
The other glaciers which are foiled m the Alps do not 
extend so far down , but in other countries some are 
found which approach much nearer the level of the sea 
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On the western coast of Norway , near 6(T lat., is Cape 
Kmjnen It is partly fwmcd !>v a glacier which de- 
scend* »|intc to the waier’a edge, except towards the end 
df the summer, when it i miles a few feet. Henderson, 
in his travels through Iceland, makes mention of the 
Bridemarker Yokul, a gluo>er in the eastern districts of the 
island, which bad advanced no near the sea that there 
was hardly space enough left for a toad, and it was fenced 
that the glaeiei would extend itself to the waters edge, 
and close up tin 1 communication between the eastern and 
western parts of the inland 1 be eastern shores of Green- 
land me so lined with gluners that a gieat puttiou of tht? 
elifis which front the boa are entuely composed of ice, 
and rise sonic hundred* 1 feet aljove the >=ea Similar elifts 
of ire occur in some of the inlets with which the western 
coast of l'atagoma is indented It is evident that m all 
these countries enormous masses of snow must cover ihe 
higher parts of the mountains, when ve find that these 
ofis< h extend even to the slimes of the sea. 

The Alps of Swil/eiland are famous for the number 
and extent of then glaum* The declivities of all those 
paits which sustain large masses of ice are, a* it wore, 
striated by compaiatively nariow masses of ice, which 
despond to the valleys between the secondary ndges like 
liversf between then banks In aiming at the lower ex- 
tremity of a gku km, it is found that tlfb ny mass rises with 
a broken and «»U rt p as* c'lit to a considerable elevation. 
The ma35£s’ which lie b< hmd this piojeeting pioinontory 
are also rnuph broke nr traveled in every direction by 
deep chasms, and overtopped by numerous isolated pieces 
of ice, whn h exhibit the most fantastic shapes' In 
advancing farthei the ulauer ri somblcs u gently sloping 
icy, stream from half a mile to three miles wide, present- 
ing a surface moii* or loss undulating, and this undulating 
surface is more or less biokon by chasms, which at their 
upper opening differ in widtli from a few inches to many 
feet. These chasms seme times extend nearly from one 
aide of the glacier tv the other The ice of the lower 

S trt of the glacier is, m general, tinged with an exquisite 
uc colour, which, however, in many partp passes into a 
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green. W the snow -mountain the blue colour becomes 
fainter* uuul it disappears outircly. In those parts whqyc 
the glacier approaches the snow-massc^ its surface is again 
more broken than m its middle portion. Along the side® , 
of the glacier are ic> walls, sometimes sixty feet high and 
more, on which masses of bare rocks of different suae are 
lodged. Such walls also usuitlfy surround the lower ex- 
tremity of the glacier, and frequently are found m its 
middle- They arc called moiatnes. Sometimes large 
pieces of rock, supported by a column of ice, are fqund 
on the surface of the glacier They are called glacier- 
tablcs 

In examining more tlosely the phenomena of the gla- 
ciers, the ice of which they me composed ftat claims our 
attention It differs as much horn that which is formed 
m our mers and lakes as tlie ^now of the snow -mountains 
diffeis from that which falls in lower regions Whoever 
has paid attention to the (onuation of ice m a pond,*or 
along the banks of a rn er, must have observed that at 
hist crystals having tUf* form of long and tlurf needles 
make their appeanuHC, but after they have united into a 
slipet of ice no marks of ci ystalllfcatioii are apparent The 
ice of the glaciers is composed of crystals, but their form 
differs greatly from those which are observed at the first 
formation of ice in water. They arc polyhedrons <4 the 
most irregular shapes, but more oblong than entire. 
Their size vaties fiom loss than an inch tp three inche* in 
length, They have commonly on one side, r^PCly on 
both, a small protulicrance, w Inch ^how'e^crjhas no de- 
terminate shape, and vai »ea greatly m form. Tne surfaces 
of the Crystals aie rough, warty, and slightly furrow A1 
The manner in which these crystals are united into one 
mass is very remarkable By the pressure they have' 
undergone they aro wedged together* and by moans 
of the protubcrunces arc so fixed into each other, that 
when exposed to a temperature capable of dissolving 
the whole mass, the single crys»tyls become moveable 
to a cettain extent, but they do not fall asunder even if 
the interstices have already loosened. When m tins 
state it is still found a somewhat difficult mutter to take 



24 


cuRiosiTnia of rnvsicAL geograp#*. 


out u single crystal, arid for that purposo a force must bo 
employed by which the crystal is evnerally broken. As 
soon, however, as one crystal is miKwed, the others may 
easily be detached, and the whole mass taken to pieces. 
Sometimes even, by the removal of a few crystals, the 
whole mass will directly fall asunder. It happens, some- 
times, that large pieces of ice detach themselves fiom the 
lower extremity of a glauor, or from its outer border. 
These masses do not molt like common ice exposed to a 
high temperature, by dirmni'hmg continually The mass 
keeps its si/e and form until the whole has been completely 
moistened, and the single ciy*uls have become loosened, 
and then the whole mas** at once falls to pieces This 
singulai composition efl\ev to the whole icy mass a cellular 
texture, which may be distinctly obsened on the suifaces 
of tile vaults whic li invariably oc< ur at the lower terimna- 
taon of the glaciei Neither m the interim of the mass 
nofi on its up|»er surface docs this cellular texture show 
itself — at least not distinctly, wh< n the temporal uie is low, 
oraftcrafcoid night Hut it becomes apparent*!! coloured 
acids 01 spirits are diffused on tin* mass Thcs>e fluids 
penetrate deeply into the ice b) means oi the interstices, 
and both the nystals and liiteisticcs may be distinctly 
traced It is further remarkable that these eiystals attain 
theii/greatesfcsi/o at the lower e\ti cnnty of the glacier, and 
that their size i§ in proportion to the mass The larger the 
mass, the huger^ the nystals At the lower extremity 
of the gfacicr the crystals arc of otjual size, or neatly so, 
throughout^, ^ut on, examining them farther upwards, 
and nearer the snow -mountain, they are found to be 
snfaller on the surface of the glacier than in the Ulterior, 
and that they increase m size in proportion to the depth. 
On the summit of the snow -mountain itself, when the 
upper stratum, Which consists of sunw, is removed, it m 
found that the mass below it presents the cellular texture 
ot the glacier, but the Finale crystals are of smaller size 
The surface of thence itself is extremely uneven and 
rough, bearing no resemblance to the ice of our ponds 
and lakes, which admits of skating This roughness is 
to be ascribed to the different degrees of hardness of the 
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ice itself, and to its peculiar structure, The whole mas-* 
is composed of two kinds ot ie©, different in hardness and 
vin ( clour They are disposed in bands or parallel veins,, 
fTlnn plates of compact transparent ice alternate with 
1 others which are less hard and setm-opaquc. The former 
are smooth, and contain nothin# but ice ; but the semi- 
opaque plates arc full of air-bubbles of various forms, 
which are disseminated through the pure ice, and always 
ui ranged m more 01 Joss abundance m parallel planes. 
This imparts to them a frothy and semi-opaque appear* 
mice The colour of the compact ice is blue, hut, that 
id the opaque a greenish white The harder ice is less 
easily thawed than the opaque ire,taid therefore the sur- 
face of the luttei is mo^ depressed under the general 
level than that Yd the Jointer w Inch thus forms projecting 
ridges, sepaidtcd fiomeaiii othei by giooves, and where 
this disposition of the ice continue* for many fathoms, the 
grooves leseinble the cart-ruts of a bad road. 

The upper surface «of the icc is distin gushed by its 
ereat diyness. Thh has been considered as a proof that 
the diminution of the mass on its suiface is produced by 
evaporation, and not by thawing It is indeed stated 
that the sun's rays, even in hot weather, hardly affect 
the ice of the glaciers, and m ptoof of this frupiK^ilton 
the fact is adduced that but rarely even sfnall collections 
of waiter aie met with Wheiever tf^ere apjiear small 
rills of running water, their orunn may be trardrt to the 
sudden melting of recently fallen ^now # IJ^t this phe- 
nomenon may be accounted for in a more satisfactory 
way. ^he interstices between the single metals liiiv^? u 
great capacity of absorbing water, and the slow effeits of 
the sun’s ra>s leave them time sufficient to abstract all the 
water thus generated on the suiface of file glacier 

But w hilst the upper surface is distinguished by great 
dryness, the lower, which rqsts on the locky bottom of 
the valley, is extremely wet It 14 here appuiently that 
the greatest portion ot the ice is destroyed by melting. 
This process is the effect of the natural warmth of the 
earth, and does not cease even m winter Everybody 
must be convinced of it who examines with attention the 
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lower extremity of a glacier. It cousin of large eavems > 
or vaults sustained by massive columns of ice These 
grottos are sometimes a hundred feet high, and from fifty 
to eighty feet wide, hut their dimensions and shapes vary 
groatl v Their sides, arted on by the timing, arc 

smooth, so that on them the reticular texture of the 
glaeier-iee can be seen with the gieatrst distinctness 
Through these ajierturcs all the water is discharged 
which is collected hy the melting of the lower surface oi 
the glacier In winter the stieani issuing from them is 
but small, but m sunnnei it gushes out in a plenteous tor- 
rent These bin <nis # ol the glaciers are remarkable foi 
the whitish-blue coloui of thejr waters, which they pre- 
rtnc lor a distance of several miles This colour is 
ascribed to tlie numerous pat tic lea of rocky matter which 
the ton enta bung down m a state ot the greatest com- 
minution effected l>y dilution. 

The suiiaee ot the glacier is not continuous and level, 
but moic 01 less broken The mist level part it. that m 
the middle, whole, as we have alieady observed, the 
surfucc appeals a«. a gently sloping plum, traveised by a 
^mailer or gieatei number ot chasing according to the 
season of the year Neai the teiinmaUun of the glaoei, 
as aldb at its **qmine»K i meat, the whole mass appears to 
have been fractuied 'This is easily* to be accounted tor, 
as m these pait* the bottom ol the v alley, m which the 
glacier Res, usually foims a rapid slope, and at the same 
time uneven anil indued Where the icy masses de- 
scend a steep declivity , or arc propelled over very ^broken 
ground, their surfaces present nothing but a continual 
succession of iriegular anti frequently deop chasnis. and 
oiiffs of ice iixnn tw enty to a hundred feet Where 

the slojpe of the valley exceeds tinny 01 forty degrees, 
the beds oi ice bieak into fragments, which get displaced, 
upheaved, and ‘piled together m ever/ fantastic variety 
of form. Masses of ne, resembling steeple* oi towers, 
and otheis having M tho form of walls, rise with sharp 
points or edges to a hundred feet, representing an im- 
mense rum converted into ice. But these icy masses are 
subject to continual changes. Every moment in sum- 
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mer,’’ says a modern traveller, u such steeples, walls, or 
columns break down partly or entirt4y , and when these 
icy masses arc standing on the edge of a perpendicular 
or precipitous rock, they tumble down with a loud but 
j>ceuliar noise, and m fulling* arc broken up into many 
thousaud pieces, which when viewed from afar resemble 
the cutaract of a torrent. k This is one of the moH extra- 
ordinary and grandest v lew s the traveller can enjoy ui the 
Aljw/* 

Cftams have been frequently mentioned There are 
two kind** of them, whidi piobably owe their origin to 
different causes, and are distinguished by the iiiimcs of 
dciy-chiisnis and myhl~rhtvmi — because the first are 
stated to be funned only in day-tum 1 , and I lie laM; only 
m the night. The day-ihasms may be best observed m 
the middle and more level poidon of* the glanei They 
heqocntly stretch neaily acioss the whole width ol the 
glacier, from one sale to the olhci In width they vaiy 
Horn a few niches to* many foi t at the upper opening, 
there they ate widest, us m descending faither down- 
ward their sides contract, until they meet at the bottom 
in the form of a wedge Some of the wader ones de- 
scend to the veiy base of the glacier An eye-witness 
and attentive ohseiver gives the following account the 
formation of a ch&m — “Whcnl was once walking, 
says llugi, u on the GLuier of the Lower Aai^tl three 
in the altemoon, and the w'cather being very 
I i X heat d a peculiar noise. Advancgig^direa’y to- 
the spot whence it proceeded, I had hardly walked 
thirty %* forty paces before 1 felt that the whole icy mass 
trembled under my foot. The ticmbluig soon ceusCth 
and then began again, (ontinuing by^tarls. I quickly 
discoveied the cause The ice was splitting and forming 
a chasm. Before my eves it split suddenly ovei a space 
of twenty or thirty feet in length, so lapftlly that I could 
»°VVp up with it Then it %ppearod to (ease, or 
rutf 1|he rent proceeded more slowly, until the trem* 
bin.® returned, and the splitting proceeded at an accele- 
rated rate Several times I advanced to the end of the 
new formed rent, and laid myself down on the ice. The 
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chasm opened undei my very nose, and I experienced a 
considerable shock. In this vv uy I follow ed the splitting 
of the ice for nearly a quarter of an horn , uritil it termi- 
nated on arrning at a mat rune When the chasm was 
forming, its opening was al>out an inch and a half wide. 
AUprwarda it contracted somewhat, so that at no place 
was it wider than an inch The depth I estimated at 
about four 01 five feet I observed, at the sime tune, 
that the splitting downward still continued, hut very 
slowly After Mime da\s 1 again usitcd the place. I 
found that the opening had in< reaped to the bieadth ot 
Six inches, hut did not succeed in a*ieit<nning the depth 
At a distance of about twelve feet another lent had been 
foimcd, which extended exactly parallel to the hist, and 
was about six feet deep *' These icnts uio only formed 
durmtr hot weathei, especially when the wind blows liom 
the south-west, and ituu i^> going to lull \\ Jth the pro- 
gress of the win m season then number increase'-, and at 
its tei (lunation the fuie ot the gluciA is so changed, that 
it cannot l>e leeogmscd those who lmd seen it a lew 
weeks bofoie The gi cutest changes occur m Septem- 
her It is said that dunng the night the openings con- 
tract and grow nai rower, and it i> luithu stated, as a 
wcll-aSm tamed fact, that in w intei these chasms clo»e 
entirely, which is ascribed to the expansion and increase 
of the c ratals ot c ue composing the moss, by the intense 
cold to which these icgioris are subject These churns 
are considered to owe ♦hen origin to the changes of tem- 
perature produced by the succession of day and rigjit, of 
summer and winter This is probable, but we have not 
met with arij dcM notion ot the pioecss by which they 
are formed that cqjpd cuny eomiction to oui mind. 

VT e are even less acquainted with the nature of the 
mght-rhasms Thebe do not frequently occur m the 
middle portion <5f the glacier, but aic mostly found on 
its upper extremity, find on ihe adjacent pmt of the 
snow-mountain itself V Their for m is the reverse of that 
of the day-chasms. They have the wider opening di- 
feted towards the base of the glacier, and terminates at 
fuppei face, tinder the layer of snow which thue to- 
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\ crs the icy mass. This layer of snow falls sometimes 
into the chasm, hut more frequently it is earned away 
by stiong gusts of wmd, which come up flora the into- 
rior, and bring up an exceedingly cold air. The interior 
of the chasm then bccomea.visible, and it is found that 
these spacious caverns of wide dimensions are tilled with 
piles of detached ice-blocks, tossed in chaotic heaps, 
whilst vrat cry stalactitic icicles of ten or twenty feet m 
length hang from the roof, and give to these singular 
vaults all the grotesque vauetics oi outline which are so 
much admired m calcareous caverns, but which "here 
show to a far greater advantage, in < nnacqticnee of their 
evquisife transparency and Justic, and from being illumi- 
nated, not by a lew candles, but by fho magical light of 
a tender green which i^ues horn the wails of the crystal 
chambers (Forbes ) The herdsmen of the Alps, who 
in summer frequent the tiaets adjacent to the* sflow- 
mountftins, frequently hear at night an indistinct noise of 
a peculiar description, which appeals to proceed from 
beneath the glacier It is thought that this noise ac- 
companies the formation of o night-chasm Chasms of 
this description must be much more dangerous than day- 
chasms, as their upper opening is frequently coveted 
with snow, and hardly evu perceptible # ‘Many Winters 
of the chamois lu*e been pmipitnled to their bottom. 
No explanation of the origin of thou* jiight-eli^rna has 
been offered 

£ A phenomenon which has mucji ath*y*tcil the atten- 
tion of scientific travellers are the moraines, which f^rm 
%ay flfc translated by qlacier-u alls they are walls of io* 
extending along the lateral margins of the glaciers, and 
usually surrounding aho then lowei terminations. Thus 
tliey- surround the glacier on all sides, except where it is 
connected with the snowy masses from which it branches 
off On the top oi these walls are fragments of rock 
of different dimensions, and storw rubbish, which have 
there accumulated sm as to cover thg upper ]>art entirely, 
and to form long dykes In sonic of* the larger plueicra 
such a glacier-wall is found m the middle of the icy 

c 
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mass* where it rims parallel to the walls lying along its 
bordeis. It is remarkable that near the upper extremity 
of the glacier these 'w alls ure hardly raised above us 
general surface, but that m proceeding farthoi down 
they rise higher and higher some of them attain an 
elevation of sixty or eighty feet abtfve their base In 
approaching, however, the lowei evticrinty of the glacier, 
they sink gradually down, so that at the termination they 
aie nearly on a level with the ‘•urfaee At some places 
arc found the yla< ter-tablh\ they consist of columns of 
ice, rising at times to eighty feet and uioio, and support- 
ing on their tops a huge piece of rork, which projects on 
all sides ovei the ley i <91 unm 

It is not difficult to uciount for the locky masses with 
which these walls and tables aie covered Ou the snow- 
fields, hom wdiuh the glunois emanate, aie numerous 
masses of rook, which m many places ore quite baic of 
t>nowq in consequence of the rapidity of their slope. 
These musses are subje< t to di^mtogiation by the alter- 
nate action of wet and frost, heat and cold It is, there- 
fore, easy to compicheml that, by tin*; disintegration, 
largo fragments of lock an fieqiiently detached, and fall 
on the icc-ficld, where they sink into the snow until they 
meet Jhe compact ice * There they iernam buned until 
they me pjotiuded downward to thc*glauer, when they 
aupear above the suiface as soon as the snow melts in 
the lowfP tempefatm o. These rocky masses arc still in- 
creased by^he debus winch JulU from the lateial moun- 
tain ridges, b£ whuft the glacier is enclosed on both 
sides These facts account well for the formutiortf*>f the 
lateral moraines, but do not apply to those which occjur 
middle of the glacier It has, howevei, been ob- 
served luiely tjiafttlie medial moi anios are only found in 
places wheie two smaller glaciers have united, in the 
same maimer as#two tributary rivers form a larger river. 
At the jilac e of they union the glacier- walls — which 
skirted the two banks of the glacier which were nearest 
to one another before their confluence — unite into one 
moraine, which continues to descend m the middle of the a 
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larger glacier formed by their union, Tlmt these medial 
crlacier-w alh continue to extend m the middle of tho 
larger glacier to a gloat distance below the pomt of 
union, may bo adduced as one of the most convincing 
proofs that the whole moss pf the glacier is continually 
advancing downw ard 

It is, however, not so ea^y to assign a reason, why 
these locks and debt in rest on a wall of ice, which, os 
observed before, is raised at many places sixty or eight) 
feet above the level of the glacier. Many scientific 
travellers have overused their ingenuity m giving an 
explanation of this phenomenon They have considered 
it, with reason, a matter ot surprise, that a dead inse* t or 
a fallen leaf, soon after it has fullcn on the glacier, is 
buried under the ice, whilst huge and heavy rocks, emi 
when warmed by the sun's heat, do not sink under Its sur* 
face, on the contiury aie raised above it, and to such if con* 
siderable elevation. The most probable explication is 
the following Th£ upper surface of the glacier loses, 
partly by thawing and paitlv bv evaporation, a consider- 
able portion of its ice, and sinks continually to a lower 
level Where, however, the across of air and light is 
excluded from its surface by inorganic* and compact 
bodies, the mass cannot be affected bjrUhe aljoifc’-mcn- 
tioned causes. Irt this maunei the ice on which the 
fragments of rock aie lodged remains undyujiptad, 
whilst the adjacent parts sink lower and lower The 
correctness pf this explanation is supjKirJjwUjy the pecu- 
liar form of the glauer- tables, vvneio the rocky in^s on 
the projects on all sides to a considerable distance, 
and th'* column of icc which supports it grows thinner 
and thinner the higher the table riseg abore the glacier, 
until the column is broken down by the weight of the 
superincumbent rock, and precipitates it on to the surface 
of the ice, where, however, it is soon raised again by 
the*cftecta of thawing and evaporation, Tho circum- 
stance that organic bodies sink mtojthc ice and disappear 
in a short time, is accounted for by the well-kuown 
quality of such bodies absorbing oxjgen. Thoy ihui ab- 
stract from the ice one of those elements which arc csscn- 
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tial to its existence, anti the other, the hydrogen, is dis- 
persed by evaporation * 

Almost all travellers who have bpen in the Alps and 
havqpvjusited the glaciers, speak with raptrne of thoir 
colour * When, howevei, single crystals, or ev on small 
portions of the mass, are broken otl, and viewed sepa- 
rately, they show nothing of this colour. They aro com- 
monly white and tiansparont like ice, or frothy and seim- 
opaque. The colour appears only in the entire ma>s 
The blue colour begins to appour giaduallv, and pa^os 
through all the shades trorp the slightest tintro to the 
darkest hue of the lajns laxvh In ^ome glaciers the 
blue has a nmtuie of green, which doubtless is to l>e 
ascribed to the prevalence of the* iiothy semi-opaoue 
layers In the lower patts of the i basins and clem, 
where the ice of the glacier is m a state of disso- 
lution by thawing, the blue colour is of a purity and 
beauty which can be admired, but not described 
nor imitated. here the glacier approaches the sriow'- 
inountam the colour gets fainter, and at last passes 

* In many countries of Europe, as also in England, a 
number of single pieces of ruck are dispersed over some tracts 
of the country, without its being possible to trace their origin 
to a mountain, except to such os are very distant — sometimes 
several hundred miles ofl. Su< li isolated piece* of rock ate 
ca?le^r«gic blockn, or boulder*. Several attempts liave been 
made to explain the manner in winch these boulders have been 
carried to sudfi a* distant^* fimn those locks, ol which, at some 
remote i>eiiod, they apparently constituted a portion Lately 
it has been observed, that sue h houldeis, consisting of fcfounte, 
are dispersed over the declivities ot the limestone rocks ot tbe 
Jura Mountains, and that they aie tin re disposed exactly 
as if they were bright to these places and deposited by 

g laciers in the form of glacier- walls As these boulders on 
le Jura Mountaips are found much below the level to which 
at present any glacier descends, Agassiz, a Swiss Frenchman, 
has conceived a theory, according to which by far the greatest 
port of Switzerland, at" some remote period, was coveied en- 
Drtly with snow-masses, which, when the temperature of our 
globe increased, were gradually melted, and iu retreating to 
the more elevated portion of the country, deposited these boul- 
ders at different Igwels oo the slopes of the Jura range. 
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into that of the ice of the snow'-mountam, which, at 
above observed, is white, with a tinge of blue which is 
liardl^ perceptible, 

A lutmal phenomenon of such a peculiar character 
and such a magnitude as the flamer, lias pow erfufly at* 
tracted the attention of Scientific inen,*and several 
theories have been formed to explain their ongm. 
When the phenomena attending them had been ob- 
served, but not closely investigated, an apparently simple 
method was adopted to ex plum their origin It was 
thought to be due to the quantity of snow which lulls m 
the highei and colder regions of the mountains, and is 
only partially thawed by the heat ol summer Whom the 
slope* of these elevuted mountain-musses are rapid, the 
snow, being unable to rest ujum it, slides down into the 
ad laeent valleys in the foiui ot avalanches, and to this 
being added what in winter-time falls directly into the 
valleys, an enoimous quantity of snow is accumulated, 
which becomes compressed by its own weight. This 
snow is converted into ice by the lams which occasionally 
fall, and by the water, which results from the partial 
melting of the snow, pcitolaimg through the whole mass, 
moistening it throughout, and while in this slate the cold 
of the succeeding winter consolidates it # into , a £ k tier 
This explanation, simple as it is, tannof be admitted as 
founded in truth, when it is eonsuleied that but little 
snow falls on tiie snow -mountains, that no 'jpdbiirtiei) 
originate m these higher regions, und that few - of the 
flteejxr slopes are so situated as dwharjfc their snowy 
coverings into the vallevs, the greater number of ■them 
being near the crest of the whole mountain-mass. This 
theory, besides, does not ugiee with the peculiar nature 
of the ice, as above descnbed, whirl* cannot have heen 
produced by such a process, nor with the progress which 
the icy masses continually making downwoid 

Saussure, a native of Geneva, the first to investigate 
closely the glaciers and the* phenomena attending 
them, and to apply to them the known laws of nature, 
was aware of this progress, and was convinced that the 
ice of the glaciers originated on the snow-moun tain itself, 
from which it descended slowly to its termination. 
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Though the fact of this movement was for a long time 
considered as certain, no attempts were made at any 
place to ascertain its rate, until Mr, Forbes, Fitfessor 
of Natural Philosophy at Edinburgh, turned his attention 
to the subject. Bpr him and his friends the movement of 
the ice of the littoral jmrt of the Mer de Glace at 
Montlavert, near Chamotmy, wns attentively observed for 
hearly a ycur, and it was found that it amounted 


From June SiDfh to Sept 28th to 132 feet. 

„ Oct, 10th to Dec )2ll i . 70 

„ Oec. 12th io ^**l» 17th . 70 

„ Feb 1 7th to April 4rh • 06 

„ April 4(h to Juile 8tli . . 88 


432 feet 

To this Mr For Iks adds foi the tune ml 
^ which no observatio.is were taken ./ 

481 feet. 

Thus it has been ascertained that at one i>omt at least 
the annual protriess of the glacier-ice amounts to neaily 
five hundred feet 

On this progi ess of the ice Saussure rested his theory 
of the rnigm of'tfye glaciers lie main tamed, that when 
by the natural warmth of the eaith the connexion be- 
tw f ‘ r ^V'htee of the planer and the bottom of 

the valley had been removed, and the iee had become 
slippery by the .moisture collected, the whole mass was 
born^ down by its own weight, and that thus the j>ro* 
gross of the glarier-iee was effected by a mechanical 
operation To thistheoiy it is with reason objected, that 
by far the largei juit of the crlaeier rests on a slope 
which is not rapid enough to allow us to suppose that 
such heavy and enormous masse? of icc could be so car- 
ried down. Besides, the glaciers do not he m a straight 
hue, but follow the bends of the valleys They fre- 
quently pass through gorges, or round projecting masses. 
At all such places, the ire, descending of course in a 
Straight lme, would be stopped, broken, and accumulate 
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to an immense extent, which is not the ease. On these 
account*, the theory of fjaussure has been rejected. 

In later tunes Charpentier and Agassiz have broached 
another theory They conceive that the progress of the 
glacier may be considered as the effect of the freezing of 
the water which collects in* the chasms, clefts, and 
smaller rents. According to thoir opinion, a gluoer is 
composed of a spongy ico, which continually absorbs the 
water derived from the atmosphere and from the melting 
of the n e itself. This water penetrates into the nume- 
rous narrow nnts which traverse 4he icy body to its 
lowest depth, but especially those p,uts of it wfiich are 
contiguous to its upper "surlacj When this water 
freezes, it prunes with gieat force on all the paits 
which surround it, and propels those w hich he on that 
side where the resistance is smallest, namely, down the 
slope of the v alley The weight of the mass assists 
greatly this movement In winter, when the wHole 
mas? is fiozen throughout, the glacier-ice does not move. 
This theory is more ftigoinuns than solid. It appears to 
be quite impossible, according to all experiments and 
observations, that the compniatively small quantity of 
water collected m the rents and lower portions of the 
chasms, w r hcn converted into ice, should act with such u 
force on its sides as to be able to put in iptJtion masses ot 
such a magnitude off those of the gbu icrs. Besides, it is 
not true tliat the ice of the glacier c|pes not mmiw n 
winter According to the measurement taken byPro- 
fessor Forbes, noticed above, it ib # eviderj^ tbat it moves 
nearljra* quick in winter as in summer # 

Professor Forbes has conceived a new theory He 
considers a glacier as not consisting of a mass of solid i<c, 
but as a eotnjiound of ice and water, jjp ore or less Mold- 
ing according to its state of w etness or infiltration It ' 
is an imperfect fluid, or a viscous body, which isuiged 
down the slopes of a certain mclinatUKi by the mutual 
pressure of its parts, and he <som pares it to a thick 
mortar, or the contents of a tar-barrel pouied into a 
sloping channel. Whoever has looked at the manner 
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to which such a fluid moves, will have observed that the 
middle part of the moving bod) advances mote rapidly 
than those portions which form it* outer edges, which 
must overcome the fnction caused by contact with the 
channel, and which therefore me retarded and cannot 
proceed with equal velocity Evident signs of this kind 
of movement have been discovered in the glaciers by 
Professor Forbes. They Cons^t of curves, which ho 
across the surfacc-icc of the glacici, and extend from one 
side to the other The convexity ot these curves Hi 
directed towaids the lower etui ol the slojie lu the 
more elevated jvait ot the glaoeis the cui vature i«* but 
gentle, but it menaces jn proceeding farther down, 
and towards the lower termination it uresents a very 
elongated form Such curves can only be formed when 
an imperfectly fluid body runs down a gentle slope. The 
nature of the ice ol wine h the glaciers consist is certainly 
in favour ot this theory The interstices between the 
single crystals arc possesses! of a gieat capacity of ab- 
sorbing water, and conducting it tfl a miaideiable dis- 
tance When these interstices and also the air- bubbles 
which abound in the semi-opaque labels aie completely 
saturated, it is very probable that the whole mass con- 
tain$ as much water as solid uo, and m that state it 
may be consulted as an imperfect fluid, and moves slowly 
ibrwaid. But areoidmg to our knowledge of the laws 
we cai A only conceive the ice of the glacier to 
be foun* in such a state dm mg the w'arm season. The 
progress of *be, glacier could, theiefoie, only take place 
durmg that part of the )eur From the statement of 
Professor Foibes himself, however, we must mfMr that 
the progress of the ice is hurdly retarded in wintei. In 
less thun four months, fiom the lath of Deeembei to the 
4th of April, it advanced 142 leet If m four months 
complete it had advanced lflO feet, the progress in winter 
would have been as quick as m summer. In this extra- 
ordinary fact lies, m tfur opinion, the gieat difficulty, 
winch must be removed before the theory of Professor 
Forbes can be considered us firmly established. 
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Among the inhabitants of the Alps the opinion pre- 
vails that the glaciers are continually on the increase, 
not in elevation, but in extent, They assert that the 
lower extremities of these icy masses advance farther 
and farther into the valleys, anil on the declivities of the 
mountains, and they cannot Overcome the apprehension 
that m time the ice will spread over some of their richest 
alpine pastures, and i>erhaps cover Ihem entirely. It 
cannot be denied that there are many instances trans- 
mitted by tradition, and even a few recorded by history, 
which appear to prove that this fear is not quite without 
foundation Some mountain-passes and elevated valleys, 
which formerly wore fieo ol )ce t «rc at present filJod'up ; 
hut all scientific men who have paid close attention to 
this subject, who have collected all the certain informa- 
tion regarding this supposed increase, and investigated 
the mattei in all its hearings, are opposed 1o the opinion 
They account for the isolated instances of the increase of 
the glaciers by observing that, m some wintcis, the 
quantity of snow' which falls is larger than usual, and 
that 'When such a winter is succeeded by a summer in 
which the temjioniture does not rue to its usual height, 
the whole quantity of snow whir h has fallen in the colder 
regions cannot he dissolved This may gome times •con- 
tinue for several years m succession -In such a case it 
J , Very probable fuat the whole mass of the glacier in- 
creases to a certain extent, and advances furthe*iWW - flie 
valley than Jt did brfoic It may even happen that, 
under such circumstances, new giacicis*of^maH extent 
are is^med ; but on the other hand it is also certain 4lmt, 
after some yeai*, tlie reverse tikes place. A smaller 
quantity of snow falls m winter, the mean temperature is 
higher, the winteis are less cold, end then the new 
gladers disappear, and the old ones recede within their 
ancient limits. According to another opinion, which 
however is less prevalent, the inci ease* and decrease ot 
the glaciers is subject to certain fixed periods It w 
maintained that each of them occupies the space of scum 
years. Saussure, however, rejects this statement, and 
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treats it as a fancy.* According to his opinion, in this 
a* in many other instances, nature operates with a certain 
degree of irregularity, which however does not materially 
affect the general order established by Providence in the 
universe. 

There are perluips no objects in nature which recom- 
pense the traveller more amply for the trouble of Visit- 
ing than the glacicis, by their numerous and various 
beauties Then* beauties are partly derived from their 
peculiar natmc, and paitly from the contrast they exhibit 
with the eountne- contiguous to their lower extremities. 
The immense extent of the huge i<y masses, traversed m 
every dire* ti on by nuuieious yawning chasms descending 
to an unknown depth, ami surioundcd by turrets and 
perpendicular wall** and rlith* ut ice of the most fanta^ic 
fornife, having in the background black locks of an im- 
mense elevation, which rise m the shape of peaks out of 
a sea ot extremely white snow, would fill the iiiuicl of the 
looker-on with honor were it not 'converted into asto- 
nishment and admiration by the peculiur bluish colour 
which spread-* over the whole region up to the very 
holders of the snow-mountains, and attains m the chasms 
the /leepcst hue and gieatest beauty When the tra- 
veller »tui ns Ins back, he finds the icy masses on which 
he is standing sui rounded by forests, fields, pastures, 
and o rt hards J'o his left is a meadow of the most 
veroam birt, on which flotks ot sheep arc feeding, at- 
tended by ^shepheid^ who tunes his flute or sings his 
pastoral fay To the light is a gentle slope entirely 
covcjjed with ripe bailey, in which the reapers ar& busy 
collecting the bounteous gifts of Piovidence, whilst 
before him, on the bunks ot a liver pouring down its 
whitish-green wateVs, stands a village of neatly-eonstructcd 
houses, the abodes of happiness and content, surrounded 
by orchfuds in which cherries are found in abundance. 
At no great distance tax e a few gloves of high forest- 
trees, mostly of the pine kind, which by their sombre 
aspect do not fail to imp! ess a degree of earnestness on 
the cheerful landscape. At many places the scenery re- 
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corns an additional seat by a small lake enclosed by 
meadows, from whose Smooth surface the surrounding 
mountains are reflected, with their glaciers, snow -fields, 
and dark peaks. At anothei spot a cataract piei i pi kites 
its silvery waters down the perpendicular declivities of a 
black rocky mass, the falling gtieam being frequently 
deflected from its straight line by a gust of wind. 

None of the numerous glacieis of the Alps are better 
known than those of Grmdelwald. They are annually 
visited by many thousand travellers, partly because they 
are more accessible than the others, and' jurtly because 
they nmy be considered us fair specimens of the glaciers. 
They me two m nuinbci, and situated m the valley of 
Grmdelwald, whicli lies in the high mountam-massfeg 
extending between the cantons ot Dome and Valais. 
This valley extends fiom nmth-wost to south-east, and 
on both aides the higher part oi the mountains rises above 
the snow -line. In the north-eastern chain is Mount 
FauHiorn, which ri^is to 8547 feet above the sea-level. 
The south western chain is much moie elevated, being 
overtopped by Mount Wetterlioin, 12,177 feet high; 
Mount Either, neai ly 13,000 leet high; and the summits 
of Schrockhoin and Wi-sheihorn, which are still more 
elevated. The valley is at the village #nly 33^7* feet 
aoove the sea, and Jlieieforc well inhabited. In und near 
it are numerous orchaids of cherry -ti cos, well-cultivated 
fields, and large past ure-gi minds Thf two glitfiftffarc 
situated at its upper end The lower us simpler, and heft 
between Mount Eiglici and the Mettentfbig ; the larger 
between the last-named mountain and the WetterJToin, 
They lie jjai-allol to each other. The lower one is the 
mote beautiful, as it descends ovci a much more broken 
surface, and consequently presents a rtuch greater variety 
in the icy masses w ith which its surface is studded To 
the south and east of the Valley of (hindclwald is a 
mountainous country of the extenj of the county of Mid- 
dlesex, if not laiger, which may be considered as one 
large glacier (for the numerous glaciers vim h occur in 
this tract are sepaieted from one another only by ridges 
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of snow-capped mountains), on whose back are placed 
a grout number of high peaks, among 1 which Mount 
Finsteraarhorn is the highest. It rises to 14,100 feet 
abo\e the sea. Nearly us numeious are the glaciers 
which descend fiom the western base of Mont Blanc, 
south-east of Geneva. Tl!o\ lie so close together that 
they appear to constitute one immense mass of ice, to 
which the name of Mer de Glace, or JSea of Ice, is not 
iiuprojierly applied 
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Section 111 . — Avalanches. 

Avalanches are masses of snow or ice which fall from 
the upper dor livities of high yiountains into the valleys 
at their base, often occasioning damage, and destroying 
life and property. They are veiy frequent in the Alps, 
hut occur also m the Pyrenees, Norway, and m all coun- 
tries in which mountains me to a gi eat elevation. Some 
of them originate in those pui ts of the acclivities which 
are contiguous to the wow-Jine, but others at a njuch 
less elevation VA hen the accumulation of snow on 
the declivities becoiqp so great that the* inclined plane on 
which the mass rests cannot any longer support it, it is 
carried down the slope by itb own weight, and precipi- 
tated into the subjacent valley, destroying foicsts and 
villages, burying men and cattle, and sometimes filling 
up the rivers and stopping their courses Besides what 
is actually coveied by these falling masses, persdhs are 
often hilled and houses overthrown by the sudden com- 
pression of the air caused by the incredible ^elo'jfcfcpwv+th 
which some of the avalanches descend 

If w'e examine the* manner in wvhich «thdki dangerous 
and terrible phenomena originate, we may distinguish 
tour kinds of avalanches drift avalanches, sliding ava- 
lanches, creeping avalanches, and ice or glacier ava- 
lanches. 

The drift avalanches are composed o* loose snow; 
they can only originate wheij the quantity of snow is 
very large, and has been lodged on a steep declivity, 
whence it is dislodged for want*ot support The mass 
in falling loses its coherence, on*ac count of the im- 
perfect manner m which its particles have been united, 
or by striking violently against projecting rocks. These 
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avalanches commonly take place in winter, when a >ory 
heavy fall of snow has occurred in tlio higher regions 
dm *ng, a calm Great masses arc then lodged on de- 

clivities, which an i sufficient to affoul a support to them 
during calm weather, but not w hen the atmosphere is 
agitated by strong gusts uf wind Such winds, which 
uie not rare at that season, detach tho uppermost moss 
from the declivity of (ho mountain, and bring it down 
ori other masses which he lower, which in their turn 
arc forced off, ami thus mi enoimous volnroc of snow is 
collected before it i caches, the valley For a long time 
it was tho prevailing opinion that they owed their origin 
to small balls id snowf, which were formed near the 
upper edge of the most cheated snow -mask, and which 
in rolling down the declivities were increased to such an 
enormous sire as to pioduco by the violence of their toll 
the most extiaordmarv effects This opinion arose from 
the Vulgar, but generally diffused idea, that a loud sound, 
or tho tinkling of a bell, was able to Jmng down the enor- 
mous nnsses of snow winch (over the upper regions of 
the mountains As these a\ dlauehc* alw ay s descend quite 
unexpectedly’ and without any apjuicnl <ausc —the gust 
of wind not being pci reived in the deep valleys — people 
were unable to assign any sufficient reason foi their form- 
ation * Tins opinion of 1 ho ongin yf these avalanches 
prevails not only in the Alps but also in the Himalaya 
und uethe Ilindu-toosh On a ('loser exami- 
nation, however, it has bc(»n found that stiong gusts of 
wind origindHy'smpatt/ho first impulse to these masses 
of 3r»pw, and that theyacqune their sjz,e by uniting with 
other masses lying lower down The mu edible velocity 
with which they descend, and the immense force with 
which they suike, ^>rove thal the drift avalanches must 
ougwatc at a great elevation. They are very much 
dreaded, not so much <m Recount of the damage caused 

* They thought tliat tficy must l>e produced by a very 
trifling motion, and t'flereloie adopted the above-mentioned 
idea el a moving hall, occasioned by the alighting of a bird, 
or the sound of a bull. 
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by the snow itself, as from the effects of the compression 
oi the air, with w bioh they are alu aj 3 attended The 
uir compressed by these masses rushes off on all 1 sides 
Witfi the greatest velocity, und with a force able to break 
off huge pieces of rock, to uproot the largest trees, and 
to scatter houses like chaff* It is very fortunate that 
the drift avalanches art* of rave occurrence, and that they 
rarely descend to those valleys w Inch arc thickly peopled 
and well wooded 

The sliding avalanches, though less destructive in 
their effects than the drift avalanches, cause greater 
damage than the others, on aci aunt of their frequency 
They take place when the enow} covering of the decli- 
vities, by having been slightly thawed and again fiuzen, 
has acquired a considerable degree of consistency on its 
surface, imd has beta ei merited to some extent into one 
mass When under such ( irtmnstanccs, by the natural 
heat of the earth, the' bond has been loosened whith 
unites the mass to it* base, and the ground on which it 
rests has been rendered slippery, the whole mass begins 
to slide downwards in one sheet, und precipitates itself 
over eveiy obstacle into the valleys These avalanches 
originate in the middle region* of the mountain**, on de- 
clivities which have not a veiy rapid slope, and in *prmg 
time They are Ifss dangeious because they arc not 
attended by a compression of the air^ but tney cayse 
great damages by the enotmous masses of suow^lueh 
they bnng down These masses are sometimes so great 
as to cover huge extents oi rn&idow i8id forest with 
such ajthick layer, that several summers must pass before 
they arc entirely melted , tins dftccts the climate of the 
▼alley m a very disadvantageous way But they «Jso 
frequently cause considerable loss of^ife and property. 
In the year 174P the whole vilhge of Bueras, in the 
▼alley of Tawich, in the canton of tig? Gnsons, was 
buned under, ami at the same ^mc removed from its 
Bite by, an avalanche this description. But this 
change, which hapjioned m - night-time, was effected 
without the least noise, so that the inhabitants were not 
aware of it, and on awakening in the morning could not 
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conceive why it did not .grow day. One hundred per- 
sons were dug out of the snow, sixty of whom were still 
alive, the hollows wjthin the snow containing sufficient 
air to support life In 1806 an avalanche descended 
into Val Calanca, likewise in the canton of the Gn&pns, 
transported a forest from one side of the valley to the 
other, and planted a fir-tree on the roof of the parsonage- 
house Several villages have been destroyed by these 
avalanches, and a large mnnbei ot persons and cattle 
have been killed But m treneral th _ do not come on 
unexpectedly The place* where the) frequently occur 
are known, as also what kind ot weather commonly pre- 
cedes their deacon* The Austrian government, sorno 
years ago, wishing to connect the province of Sondrio 
with Tyrol, bv a mountain road wfn< h was not to pass 
over any poition of Switzerland, but to he entirely 
within their own dominions caused a road to be made 
over Mount Stolvio through a legion frequently ex- 
posed to sliding avalanches Notwithstanding the ex- 
tieme care with which the galleries were constructed, 
which were to protect the road and the passengers against 
them, the snow descended m such enormous masses as to 
break down all the galleries, and compelled the Austrian 
government ty give np the plan This is the only kind 
ot avalanche which occurs m Norway, the shape of the 
mountain-masses in that country not lining favourable to 
tfre^i^ation ofHhe other kinus Hut as nearly all the 
mountain-masses have along their Imrders gentle declivi- 
ties ot considerable vidth, they are frequent and de- 
structive in that country A few years ago a number of 
reindeer, exceeding fifty, were found dead m a narrow 
and uninhabited valley, within a nairow space, which 
according to all eppearances had been buiied by an 
avalanche 

The aeeptng avalanches are called in Switzerland 
guoggi (pron suggy), from a verb snugger, which signi- 
fies to advance slowdy,* to creep. They ongmate m the 
same manner as the sliding avalanches, but on declivities 
which have a much more gentle fIojk 1 The snowy co 
ering when loosened from its rocky base begins to move 







alowly down the ahpjjery declivity, a nd ter carry before it 
everything which jb loo weak to Withstand its pressure* 
When an object docs not directly give way to na mass, 
it is either borne down by Hie snow accumulating bchhul 
it, or the whole mas* divides, and proceeds in it* course 
on each aide of it These aralanchqs are very frequent, 
but rarely cause any considerable damage, from the com- 
paratively small volume of snow they bring down, and 
their slow advance They occur mostly m spring, and 
on the lower acclivities of the mountains. 


The glacier or ice avalanches are nothing but largo 
fragments of glaciers, and their origin is especially due 
to the fracturing of the icy mouses, w hen they are pro- 
truded downwaids. They aie frequently bioLen into 
small pieces by other masses of ice, or by rocks which 
they meet in their progress W hen m such a state and 
seen from a distance, they resemble the cataracts of a 
powerful stream. In summer, which appears to beftbo 
only season in which they occur, they may every day bo 
seen on almost all t8e glaciers of Switzerland, and at the 
base of Mount Jungfrau, in the vullcy ot Lautorbrun, 
in*the canton of Berne, the thunder which accompanies 
their tall is almost continually heard r J'hey are not m 
general destruetnc, because they descend uj/on places 
which are not inhabited Yet occasionally their* fall is 
attended with teriiblo effects Tins is especially the 
case when a glacier terminates on the icry c<{"y?^£*a 
high mountain-mass, which descends with a perpendiciu 
Jar declivity into an inhabited vqjley A wery dreadful 
catastjpphe of this kind occurred m 1819 in the ^ydley 
of Vjsp in Valaw, where the village of Banda was de- 
stroyed by a glacier avalanche, This village was built 
not far from the base of a mountain-mass, which rises 
neaily per] >cndicular ly to an olevatibn of more than nine 
thousand feet above its base, and forms pait of the snow 
mountain called Weisshorn (white horn), which is every- 
where surrounded with huge mltsses of glaciers. One 
of these glaciers had advanced to «the very edge of the 
precipice, and w r us overhanging it, when at once an enor- 
mous piece it was detached, and with a terrible crash 



46 


<WExosrn&8 or physical geography. 


precipitated dowm into the valley, 'where it eoyered with 
ice, rubbish, and fragments of rock an area of two thou- 
sand four hum bred feet in length, and a thousand fret in 
width, to a depth of inoro than a hundred and fifty feet. 
This inass fell on an uninhabited tract, but in its vicinity 
wofi the above-named village, which was destroyed by 
the compression of the air piodueed by the fall of that 
enormous mass The foi ee ot the gust caused by this 
conipieasion was so gieat, that it raised millstones from 
the ground and lodged them on a slope which was several 
yards above the place where they had fieen dejKisited 
It conveyed the beams of several houses to a distance of 
nearly a mile into a h ii ost, and broke down the steeple 
of the church, which w'us a massive building of stone. 

The year previous to lies event a catastrophe of a 
different description was produced by glacier avalanches 
in another valley of Valais, the vale of Bagnos The 
upper basin of this volley, which is diamed by a river 
called the Dranee, is uninhabited on amain t ot its cold 
climate, being much elevated and besides surrounded by 
glaciers. This basin is divided from the lowet and in- 
habited part of the valley by a narrow gorge , on qpo 
side of tne gorge stands Mount Mauvoisin, which ter- 
minates at a short distance from the Dranee in a nearly 
perperfrlicular reck about five hundred feet high, and 
whose upper part is occupied by a glacier cilled Octrois. 
Osr^h^iipposite funk of the nvor stands another high 
rocky mass The gorge foimed b> the two mountains 
is $ot quite <*alf»a mile nude In 1811, the masses of ice 
And <thc avalanches falling down horn the glacier were 
so numerous and large, that the summer neat did not 
dissolve them. They accumulated and foimed a glacier 
in the gorge itself . c This glacier went on increasing up 
to 1817, when it extended over the bed of the rivulet — 
for such only the Dranee is at this spot— and stopped its 
course. The cofisequcncx? w as that a lake liogan to col- 
lect behind the ice bafrier, which soon attained a depth 
of fifty feet. But no* danger was apprehended when it 
was discovered that the water of the lake was discharged 
ibj an opening under the glacier. This opening was 
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unfortunately shut up by an avalanche from the Gotross 
glacier in 1818. The lake behind the ice barrier soon 
increased to eight thousand feet in length and two hun- 
dred feet in depth The ice barrier itself which pre- 
vented the water of the lake from running off, was five 
hundred feet long, about 0110 thousand feet broad, and 
where lowest upwards of two hundred and twenty teet 
above the surface of the lake The waters, however, 
receiving continually a large supply from the melting 
snow of the very extensive Chermontane glacier, in- 
creased rapidly, and from the 14th to the 24th of May 
the surface of the lake rose nearly twenty-three feet. 
The inhabitants of the lowei vaJJoy, who fin some time 
previously had begun to pay attention to what was going 
on, betaine now alarmed, considering the dangers to 
which they would be exposed, it the ice barrier should 
give way to the pressure of the water behind. They 
recollected that m 1 545 a similar event had luid waste 
the whole valley and di owned tho village of Bagnea 
with one hundred unTl forty persons They accordingly 
applied to the government for assistance, and suitable 
measures were directly taken to prevent such a misfor- 
tune A horizontal galleiy was cut through the ice bar- 
rier, six hundred feet long and fifty feet above the surface 
of the lake It was thought that this ^Ifcvation Tibove 
the water was sufficient to allow time to finish the woik 
before the lake could attain this height » When 
it was supposed that the new supplies of water would be 
earned orf by this gallery, and timfc afterwurdfc the wuter 
itself would dissolve the ice over which it ran, anefahy 
thus gAlually deepening the cut, would also lower the 
surface of the lake The operation was difficult and 
doubtful m its effect, but as the danger was certain and 
imminent, the work w r as pursued with trreat activity. 
The cut was finished on the 13th of June, no sooner 
was it terminated than the water which lh tho meantime 
had risen to the level of the cut, btgan to flow off through 
the opening, and all danger seemed#to lie averted. On 
the 16th of the month the water of the lake had already 
sunk forty feet, and the cut bad been considerably deep- 
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piled by its rush But on the same day the water o^xmed 
another road near the declivity of Mount Mauvoism, at 
a plate where the glaciei icsted on some loose pie«tt» of 
rock, which not being able to withstand the pressure of 
the water, suddenly (rave way An enormous volume 
of water rushed at once vnto the valley; it amounted 
according to the public account to five hundred and thirty 
thousand cubic fathoms In le«*s than half an hour it 
had overw helmed the ullage of Bagnos, and in a shorter 
period it proceeded fiom lkgnes to Maitigny. It 
reached the Luke of Geneva, which is about sixty miles 
distant from Mount Mauvoisin, m five houis and a half. 
It was a happy uriumstanic, that the water of the 
Rhone was uncommonly low, so that the bed of this 
river was capable of containing the whole of the 
water, and carrying it into the Lake of Geneva, other- 
wise the inundation of the low'cr vale of the Rhone 
would have considerably increased the loss of property. 
Although signals were immediately nmde to acquaint the 
inhabitants with this event, vet abbot fifty persons lost 
their lives* Not only houses and bams wire carried 
away, but even extensive iorcsts, and *it some places tho 
soil lying upon the locks was entirely washed off, so 
that nothing lemamed but the bare stone The damage 
was very irreat, and estimated at upwards of 40,000/. 
It is however supjwsod that it would have been much 
‘tfQB.if the cat had riot been nude through the ice 
barrier, for m that case the volume of water which 
would have collected .behind it would have been twice 
or .fihnce as huge, and the damage caused hv it in 
proportion. 
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Sjcctiox IV — Mountaix-slips. 

Effects even moic disastrous than those of tho ava- 
lanches are sometimes produced by mountain-slips Per- 
sons who have passed Homo time in the Alps knotf voiy 
well that frequently smallet fragments of rocks roll down 
the sides of a steep acclivity, so that those who are 
asccndnur aic sometimes hurt by coming in contact with 
them. This, of course, takes place more frequently in 
mountains which present only a continual alternation of 
descent and ascent, valleys and 1 ldges, ravines and de- 
pressions, and less fn those where the mountain-mass 
extends m a level plain, with but a slightly broken sui- 
tace On that account rocky fragments idling down 
Irora the acclivities arc l.iroly met 'with m Norway, 
except on tho steep masses whn h lead to the table-lapd , 
but tuoy are of daily occuin nee in some p|ir*ts ot Switzer- 
land In the last-nftmed country it sometimes happens 
that lingo masses of rock, u owning the* summit of 
elevated peaks, descend into the contiguous lowlands, 
which arc many thousand feet lowpr, an<j iti>may easily 
be conceived tliat such mountain-slips are almost always 
attended with the most destine five effects to the coun- 
tries on which they descend, and to then inhabitants 
It u natural to inquire, m what marniei such enormous 
masses, which sometimes an* more than a hundred thou- 
sand tons in weight, can be removed fi om their situation 
on the top of the mountains, and huilcd down 1 ' to their 
bases It is effected by a very si vw ptoccss of nature 
It must, however, be premised th$t it can only take 
place in mountains which are stratified, that is, which 
consist of layers of rocks of different kindb For when 
thp whole mountain is composed of one kind of rock, 



50 


C 1 RfOSTTIES OF PHYSICAL GEOGRAPHY. 


wlilfli is not stratified, no mountain-slip can occur, 
though small fragments of it may occasionally lie de- 
tjf hod and fall down When, on the other hand, the 
stiata of a mountain consist of different lands ot rook, it 
may sometimes he the mu that the uppermost stratum 
is less subject to destruction by water than that on which 
it rests If under sufh < ircumstance* the water finds its 
way through the uppcimost stratum, either by rents, 
W'hich frequently occur ftt some kinds ot rock, oi other- 
wise, it dostioys by degree* the lowci stratum, carrying 
oft the component particles by tori cuts, or descending 
along the rents (o the adjacent countiy In thin manner 
the whole of the upprtmost stratum may be undermined 
in the progress of time It loses its base, or at least its 
principal support, and sinks down on that stratum which 
was contiguous to that whu h has been washed away If 
the inclination oi the List mentioned stratum is but slurht, 
no other change commonly Hkes place, und perhaps no 
signs of alteration are ohsci value m the uppermost 
stratum Hut if the lower stratum has a considerable 
inclination, the uppermost stratum slips down from the 
inclined plane The gi eater the dificicnoc is between 
the summit of the mountain and the country at its 
basfe, fc the gifator inu«t Ik* the velocity winch the mass 
attains before it reaches the low’er h \e\ In such a case, 
as may well be conceived, the mountain-mass is broken 
Ynttf rttrin erous pieces, and overwhelms the low r country 
with its rums This is the most common case But it 
sometimes alsd occurs that the uppermost stratum itself 
doc** not prevent throughout its whole surface a uni- 
formity in its texture, but that some portions of it ore 
moie subject to disintcgiation than others In those 
parts which are iwore eavilv destroyed by water, some 
holes and rents are soon formed, which, continually in- 
creasing^ grudgplly take the foini of chasms of consider- 
able width In such ^depressions water is lodged, which 
by its weight, and espet lally when converted into ice, 
presses against the* sides of the chasm, and stmes to 
remove them. In this way single but large pieces of 
rock may be removed from their site . and if by chance 
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they a»*e standing on the edge of a precipice, they lose 
their support, and are precipitated down tv) the lower 
^region* 

These mountain-slips are much more fioquent than is 
commonly thought* But as most of them happen m 
valleys whidi are not inhabited, or serve only as pasture- 
ground during a few months of the year, the damage 
caused by them is not great, and they pass unnoticed. 
13ut there are some instances oirretord where mountain- 
slips have been attended by the most disastrous effects 
More than two hundred jears ago a small hut rather 
well-buijt and pleasant town existed in Val Breguglia, 
which at present forms part of •the Lombardo- Veneto 
Kingdom. On the 4th or September m 1618 this place, 
with an adjacent ullage, wns buried under the nuns ot 
Mount (Junto, at the base of which it was standing 
The numbei of pnsons who luvt their lives amounted to 
2430 Only three ot the inhabitants of the town were 
saved, because they t had let t it on some business; and 
only one house lemained standing The course of the 
nver Mera, which washed its walls, was stopped tor 
two horn's, but fortunately it woiked its way through the 
turns and lubbcdi For the ten years pieviotw to this 
catastrophe it had been observed that # several large 
chasms had been formed on the side cf the mountain, 
but nobody paid much attention to them From the 
25th to the 29th of August there were* very heavy 
of mb, and again horn the Ft to the 3rd of September, 
,These were considered as the in*mcdiat$ effuses of the 
\lllp. 4,)n the 4th the weather was setenc and piewant, 
but in the afternoon <ome rubbish, com posed of rocky 
fragments, came down Irom the side ot Mount Con to. 
In the following night, whilst the on was quite cafof, 
and the sky cloudless, the summit of the mountain rushed 
down with a most tern bio crash, and buried the town 
At present the rums of the mountain are overgrown with 
a foj eat of chestnut-trees # * 

Where the cantons ot Valais and* Pays d« Vaud border 
(in one another is a table-land, which is so elevated that 
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its surface is jiartly covered with snow and partly with 
gianers Out of this great snow-fleld rise the Diablorets 
or Dcvilahoms, large and very pointed peaks which 
attain an elevation from 10,000 to 11,000 feet above the 
sett-love]. At present there are only three of thcm 7 but 
in the beginning of last centur* there were four. One 
of them has slipped down, and scientific persons who 
have examined the country in this vicinity have found it 
covered to such an c\tcnt with broken pieces of rock*, 
stones, and lubbish, that they have come to the con- 
clusion that in remote times their number must have 
been still greatei The jieak did not slip down at once, 
hut one part fell in 1 7 1*4 and the other in 17 49 Before 

the hr®t cata^tiophe a subteiranoous none was heard, and 
some of the herdsmen, who had brought their herds to 
the pastures in the vicinity, took llu c hint and returned 
hohie; othcis howevci, vveio buried under the, rocks 
When the mount pi capitated itscli down, the whole 
country m its vicinity tiembled, arid a thick smoke n»se 
to a considerable height m the an It was onlj dust, 
which was douched limn the rocks when they broke to 
pieces. The compulsion of l lie mr was so gi oat that 
some of the trees which were near the places along 
whuff the imk v s descended weio bent to the ground or 
broken Many of the summer huts of the alpme herds- 
men were destined, fomteen persons lost their lues, 
and a laigc number of cattle and sheep were killed 
One ot feiae herdsman belonging to the village of Avon 
in palais wa** among those who had not returned home, 
and was considered as having lost his life. His children 
wero declared oi plums by the couit Three months 
uftei wards, on Chustmas-eve, lie suddenly appeared in 
his village — pale, turn, covered with rags, resembling a 
speetrc.^^Jl the inhabitants of the village were fright- 
ened. '■■floors of hi* own house weie shut to him 
Some people ran tothv. pnesl, requesting Inin to exorcise 
the supposed spe?*tue. After some dolaj the man suc- 
ceeded in contain. mg the people that he was alive, anil 
4hen he told them that m tfie moment on which the \ 
mountain-slip took place he had been on his knees, 
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proving to the Pieserver of life, when an enormous flag- 
gnciit of rock, 10 descending, struck the ground bcfoie 
Ins hut, and resting, leant over against the nxky wall at 
she base of which his hut' was built. It was immediately 
Tollnwed by alembic crash, and by an immense quantity 
of stones and rubbish, entirely fevering the piece of lodL 
whu b protected liU hut When all became quiet, lie 
continued, u I was no longer in fear , I did not lose my 
courage, and directly I set tnyaglf to work to open an 
j&sue A few pieces of cheese, winch I had made, were 
my food, and a nit of water, which descended auioner the 
ruins, quenched mv thiist After many days, which I 
was unable to count m the long ckukness of my subter- 
raneous prison, I discovered, by creeping about among 
the locks, an opening I saw” again the sun's lights but 
any eyes were for some time unable to bear it Tho 
Almighty, in whom I always confided, and who always 
kept alive my how of pi cloning life, has sent me back 
to my family, to be ^witness and a proof of his power 
and bounty ,f 

The second mountain-slip of the DiablercN, which 
took place iri 1749, was attended by the same pheno- 
mena Nunc of the inhabitants of the vuiinty lost their 
lives, a* all of them had lemoved fiom then places as 
soon as the subten ancons noise from tbf taountdhi was 
hcaul, But five <fti7<ns of the canton of lleme, who 
were m the ncigkbouihood on business, •heeding not.^l* 
admonition of their hmd, were buried under thtj rums, 
and it is thought that the house «m wlm*li tfcey were is 
five Implied feet under the pic&ent buifaee So Urge 
was the quantity" of locks, stone>, and earthy inattei 
brought down by this mountain-slip, that it covered a 
great extent of good pasture-ground,^ Inch continues to 
this day to he a met c w aste 

r l he most romai kahle of these mountain-slips occurred 
in the beginning of this century, in I »0 <j , and as it hap- 
pened in a part of Switzerland wlfieh jierhaps is visited 
more than any other by every spefios of traveller, our 
information respecting the catastrophe is more complete 
and coriect than on those which have taken place m 

» 
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mmo remote times, or at places not much \itited by 
foicipncra By this mountain-slip the Vale of Goldau, 
lo an extent ot moie than thieo miles m length, and all 
the contiguous slopes, were covered with rocks , anti five 
villages, with their inhabitants, buried under the rums 
The Vale ot Goldau, as it i» still railed, cl tends from 
north-west to south-east about <nx miles On its north- 
eastern side stands Mount Ruth, also called the Rossbeig, 
which rises lo .1747 feet above the Lake of Zug, and ou 
its south-western side Mount Kiglu, so well known lo 
all those who have visit* d Swit'ciland, as hardly any 
person omits ascending its summit foi the pleasure of* 
enjoying anew, which fw Inauty, \aiioty, and grandeur 
does not yield lo any other known on the surface of the 
globe The summit of Mount Ri^hi is 4(144 feet above 
the* level of the Lake ol Zug The Vale of Goldau, 
which lies between these two mountains, consists of two 
inclined planes of neatly eijuai extent, of which one 
terminates on the north-west, un the bunks of ihe Luke 
of Zug, and the otliu dosveiids to the noi them extremity 
of the Lake of Low ei 7, w hit h is of'&itiallei dimensions than 
that of Zuir Both the above-named mountains arc stia- 
tified, and consist of conglomerate , that i^, their material 
is Composed of rounded and smooth fragments of stone 
of various kimlg and ditlerent «i/e, fi^mthe binallness of a 
single grain of sand to pieces containing Hit} c‘ubic feet. 
Tiff's material is (omcnied together into one mass, cither 
by a kind of sandstone or by a fine-grained marl The 
strata are ol" di Act cut thickness sometimes amounting to 
sevOal bundled feet Mount Ruth has along Us northern 
deehvitv a steep descent, hut towards the Vale of Goldau 
it has a more gradual slope, presenting in general a plane, 
which forms an artgle ot with that of the horivon, 
whilst Mount Rjgln rises trom the vale with a steep ac- 
clivity, and its strata have their inclination directed to 
the south 

More than fifty years be Pore the catastrophe of 1 800 
large rents had beeif foi rnmg m the mountain mass of 
Mount Ruffi, along its southern declivity, which by de- 
grees attained a great dejrth, and by which water was 



MOD STAIN-SLIPS, 


55 

continually penetrating into the interior of die mountain* 
It appears that these rents passed through the uppers 
most stratum of tlic conglomerate, which was united to 
that on which it rested only by a lajer of marl and clay. 
This was washed away by the water, which was copiously 
rouv eyed by the above-named rents The snow-falls m 
the winter preceding tin* catustiophe had been uneom* 
monly heavy, and much nun had fallen dunng the months 
of duly and August On the 1st and 2nd ot September 
the rams w ei e Incessant, and >oiy abundant. The at- 
tention of the inhabitants ot the vicinity had been roused, 
an the morning ot the 2nd September, by some unusual 
noises proceeding from Mount Kuffi, which became more 
frcuucnt in the afternoon, and also by some pieces of 
locks, which descended from its declivities Tow aids 

fivo o’clock m the evening some much larger mosses of 
rock detaihed themselves from the summit of the moun- 
tain with a loud eia^h, and descended to the lower 
giound-. A few minutes later a horizontal rent became 
visible , which passed throughout the upper part of the 
mass, at a ^reul distance lrom its summit ; and, at the 
same time, a poition ol the mountain, with its forests 
md buddings, was seen to be in a slow motion towards 
the Unytyr grounds. The spectator vu i V put ffoto a 
Cleat consternation at this sight, and when they raised 
their ejee towards the* summit ol the 'mountain, th?y> 
saw the whole ma^s which was above the horizontal rent 
detach itself from its bast 1 , and begin Up mCve down- 
words, first slowlv , but its velocity mciea&ed rapidly, 
and at last it rushed down witli a most frightful crash 
At this time die air was filled with clouds ol dust, which 
prevented the observers from tracing the tardier progress* ♦ 
of die masses As those persons weie standing near 
the base of Mount Righi, on an elevation of about 300 
feet above the vale, they thought thcihselves out of 
the reach of uay danger from the flesccndmg locks, but 
they soon observed that a torrent ot rocks approached 
the house m which they were. Large fragments, many 
hundred pounds m weight, wore hurled by the groat im- 
pulse which they had received by their fall from the 

d 2 



66 CIIMOSITIES OF PHYSICAL GEOGRAPHY. 

* 

frimimit of Mount Ruffi, to the hill, which they ascended, 
abounding until they stopped at a shot t distance from 
the peison* who witnessed this horrible phenomenon 

Such is the account of eye-witnesses* In examining 
5 t, it is evident, accord mg to the laws of natme, that 
,two slips had taken placet*, w Inch must be distinguished 
The whole piocess began with the slip of the lower and 
less me lined declivity It is piobabic that the upi»er 
stiatum of this declivity, too, had l>een loosened from its 
base bv a marly 01 mould} lajor having been ieiuo\cd 
by tho water. As soon as the motion of this mass had 
commenced, the horizontal rent under the summit of 
Mount Ituffi wua observed That ]ioition of tht? summit 
which, by the removal of the Jowoi declivity', had lost its 
&uppoit, began to detach itself from its base b\ inclining 
tow aids the south, and thas originated the visible rent 
Then the summit tumbled down, by which the most 
elevated pait was hurled to the gioatcst distance Im- 
mense pieces of locks, which hJd been lodged theie, 
were flung over the lowei ones, and earned to the base 
-of Mount Kurin The descent of the lowei declivity 
was pioperly a mount, un-dij), and that of the summit a 
mountain -fall. 

The mountain mass had come to the ground in the 
middle of the vale, at a nearly equal distance tolwocn 
the two lakes ,c and at tins plaic, at present, a ridge of 
some elevation is found, which i* crowned by many rocks 
of huge iunon«ions, e iisini, m the fonn ot peaks abo\e 
it, Several of these locks are %o immense, that a largo 
Wilding could ho hewn out of them From tins ndge 
the smaller pieces and eat thv matter have lolled to tho 
north-west and south-east On its descent to the north- 
east, they oveilanl the village of Goldau, and on the 
soilth-eust that of Busin gem, and m part also the village 
of Loweiz, <s)ber and Unter Kother were villages built 
nearer the base of wthe mountain, and had fiist been 
buried nuclei its nuns. A portion of the matter which 
descended to the south-east filled un a port of the Lake 
Lowcrz. The velocity with which it fell into the 
lake caused two or three ’large waves, during which tho 
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water rose above the island of Seliwanju. though it >s 
sixty feet above the level of the lake* and rushed with 
great violence over the lower portion of the village of 
tfovfii, which stands on tho bants of the lake, about two 
miles’ distance from the place where the stony masses 
entered its waters All the buildings of stone which 
w'ero reached by the wav es were destroyed. The extent 
of tho country covered with the stones and rubbish be- 
tween the two lakes is about three miles, and m the op- 
posite direction it is still greater. Its area probably 
exceeds ten square miles 

Some pains have been taken to determine the size of 
tlie rocky mass which was hurled down from the summit 
of Mount Rufli, but that has been found impossible for 
obvious leasoiiB. Its w idtb has been estimated to have 
been somewhat less tlmn three turlongs near the summit, 
but toward-* the lower extremity it must have been much 
greater It* tlurkne*^ was very vauous, and cannot lie- 
ascertained m most jjjdcca Towards the eastern extre- 
mity it amounted to more than two hundred and fifty 
feet According to a vague statement it was nearly 
three miles long 

In five minutes — foi the whole catastrophe did not 
take up more time — the beautiful and well cultivated 
Yale of lioldau, with its holds, orchards •and pictures, 
was converted into* a waste The government of the 
canton of Sehwyz has boon at consider We pains to asre* 
tarn tho Extent and amount of the dimasc produced by 
this mountain-slip It was lountl that •the# number of 
dwelling-houses which had been destroyed amount^] to 
ninety-seven, and that besides eight others had been 
greatly damaged The number of stables and othci out- 
buildings which had been buried an^ broken down wa* 
one hundred and sixty-six, and nineteen others **had 
suffered more or 1cm Four hundred and eighty-four 
persons lost their lives, ami one hundred ami ten h<ad of 
cattle, and one hundred and thPee head of sheep and 
goats, were killed. Among those* who perished vrere 
sixteen persons who were not inhabitants of these places, 
but hail come there on business or for other purpose*. 



68 


cDmosrrncB or phtsicax geography. 


The whole amount of the loss of property, according to 
very detailed accounts, was, on the lowest estimate, equal 
to nearly 90,000/ sterling 

Scientific persons, who have closely examined that por- 
tion ot the summit of Mount Ruffi which has remained 
standing, are of opinion *hal in the progress of time it 
may also be hurled down by a similar piocess of nature , 
and, in Fact, a comparatively small piece broke loose m 
1823, and fell on those places which formerly had ex- 
perienced that fate A small chain'] has been built on 
the place where formerly the Milage of Goldau was 
standing, m which the pious Swiss annually convene on 
the 2nd of Soptei. d er, to uiuv God to piemen e them Fiona 
A repetition of such a frightful catasti ophe 
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Secttox V — The Icebkegb and Ice-fields, 

It must 1 m? m tnc remembrance of the render, that in 
1841 a large steam-vessel, the President, ^ Inch had left 
New Yr-jk lor England, did not armo at tho place of 
its destination, and ha* not sine#* keen heard of “There 
is no doubt that it has been destroyed, but none of the 
orew and it*. numerous pa^enurrs craped to give tui 
account of the (in unedancis which led to its destruction. 
When it had become a curtain fact that the vessel tjad 
been destroyed, the i elutions of those vi ho had perished, 
and other persons who took interest in their untimely 
end, began to stait conjecture* by which they trjed to 
account for the loss of tho vessel After mat uiely con- 
sidering all the pjohuhilitieb, the conclusion vascular to 
that tho President imot have gofrbetu ern largo mu^es of 
ice, by v Inch it was crushed to pieces JJ'imt ‘uitdi au 
event is far hom btynp bc\ond the Imntffof probability, 
may be mfcricd bom what happened m 1*21 to the bug 1 « 
Anne of Poole Tins v ei-sol, on its return horn N»H* 
toundland to England, Udt (heenspond on the ISM li of 
January, and in the evening- of t&o sand* daf it encoun- 
tered several floating: islands of ice On ifi^folluwjiiff 
morning: by sunrise the ship was so completely beset with 
ice, that no means of escape were visible, even from 
tlie top of the masts The ice in l tv whole c\lent rose 
about fourteen feet above the surface of the water it 
drifted towaide the south-east, and bor^ the ship along; 
with n for twenty-nine successive days It was only on 
the 17th of February that the captain perron ed an noon- 
ing to the south-east, by winch. he*mado a successful at- 
tempt to disengage the vessel 

In the }car ia which the President was lost, die At- 
lantic Ocean was more thickly beset with m y masse** 
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and at an earlier season, than commoriU takes place. 
This we learn from a report of the (*ieat Western, 
which was published m New York. This steaiiiei 
left England towards the middle of April, and met be- 
tween 42° and 43° of latitude, and between 4S° and 
50° of longitude, with an icefield which extended tor 
more than a hundred miles in the direction from east to 
west, and the vessel proceeded along the southern edge 
of tins mass on the 18th and lUth ol April. This edge 
was lined byabioad border of loose ice, consisting of 
numerous floes and iceberg*, ami *i groat quantity of + 
dnft-ice. To make its way through these floating masses 
the steamer w'as frequently compelled to change the di- 
rection of its course, lest it should come m contact with 
some of them and be damaged The imniWr of icebergs 
which were in sight of the vessel amounted, us it is 
sttded, to about three bundled, and the largest w f as three- 
fourths of a mile long, and about a hundred feet high. 
Several otheis lose to an elevation* of from seventy to a 
hundred feet The joe-field itself wu-, mised from two 
to four feet and a half above the level of the sea In ap- 
proaching any one of the larger masses the temperature 
both of the air and of*thc water was considerably do* 
the first descending to 28’’ and the second to 
25 3 Fahi Otncr vessels tiuversmg jhe same part of tho 
ocean later in the season found icehe r gs still there, and 
it is stated that one of them rose, according to an esti- 
mate, to fjom two hundred and seventy-five to three 
hundred above the sea, and extended from half to 
thret-fuurths of a mile ** 

Aceoidmg to these accounts a very large ice-field was 
met with in the Atlantic south of 4rV of latitude. This 
is certainly a very Uncommon event There is no other 
instance on record of such fields having ever been met 
with at so low a latitude, though they are frequent fai- 
therto the noith But it is a vvell established fact that 
every year large icebnqs are found m the Northern At- 
lantic as far south as' 40° of latitude, They however do 
not occur in evoiy part of this portion of the sea, but are 
d pm tod to the tract which lies between 42° ami 50 1 of 
[longitude, so that they are met with somewhat nearer to 
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the shores of the United States than to those of Europe, 
The) have never been seen east of 42° of longitude, ex- 
cept m 1817 in this last-mentioned year an uncom- 
mon event took place. A largo body of ice, many 
thousand somite miles in exlynt:, which for time out of 
memory had constantly occupied a space north of Ice- 
land, suddenly was broken up, and its fragments were 
scattered over the northern Atlantic, fit will be re- 
membered that this circumstanre led to the expeditions 
of Captains Ross, Parry, Franklin, and Jiecchcy For 
as soon as it was known that the ice had disappeared 
from- this region, it was considered probable that by this 
event the sea had been rondereef navigable all tile way 
to the Pole ] In thus year single but large pieces of icc 
wcie found as far east as 32' of longitude, or at a distance 
of about eight hundred miles, from the w estem chores of 
Ireland . • *" 

The icy masses which are found floating m the sea uic 
of two different descriptions, and each of them appears 
to originate iu a different way. They arc either sheet 
ice o ritebeiqi. The sheet lie bears u strong resem- 
blance to that with which the nvers of the northern 
countries are annually covered Its 'upper surface is 
level, or nearly so, and if i> only here an^tho) col ivei si- 
lted by low hillock* When such a sheet of ice is so ex- 
tensive that its limits cannot be disceyied bom a slup^^ 
mast-head, it is called a held, and these field* sometimes 
cover an area of a hundred square rpile-u and more. 
When their ex tint can be seen fioni a ship^past-hedd 
theyn%ene the name of floes Masses of floafldj: ice 
of this sheet kind, of various shapes and magnitudes, up 
to u quarter of a mile m diameter, are called dnjt ice 
On the level surfui os of the sheet icAotne protuberances 
aic frequently obseived rising at times to the heurht of 
thirty teet and upwards above their base They arc 
called hnmrtuK'Ls, and arc produced by pressure, when 
two fields meet ono another Then the edge** of 
the ice-fields are broken, and tWse fragments aro 
squeezed upon the ice, where they are set upon 
(heir edges, and* in that position are cemented by the 
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frost. The thickness of heavy fields is from ten to 
twenty fret, and they toe commonly raised fioin two to 
eight fret above the level ot the sea. But that part oif 
the field which is above the surface of the water con- 
sists partly of snow , for € liefore the month ot July it 
is always found covered with a bed of snow hom a foot 
to a fathom at depth This snow dissolves by the end 
of the summer, and form* on the surface of the fields 
extensive pools and lakes of fiesh water* 

The other kind of icy ma^spb floating in the sea are 
the itrbngi They project above the surface of the sea 
like high hills composed ot nigged and steep rocks. 
Some of those ma^s Are of immense size. Navigators 
have frequently stated, that they have seen icebergs 
rising from foui hundred to five bundled feet aliove the 
SUi face of the sea and extending more than a mile m 
length. It may, however, bo supposed that m such 
cases some exaggeration has enteied into the account, oi 
that an optical deception has taken 4 place, which cannot 
be a matter of surprise when it is considered that these 
icy masses me commonly met with m <*eas where the 
refraction of light is very unequal, and produces the most 
extraordinary phenomena Keeping to facts which have 
been wydl ascertained, we find that duimg the first voy- 
age of Captain John Rus^, Luufeuant Pa rrv measured 
un iceberg w Inch as agi ound in Baffin's Bay in. sixty -one 
fathoms of wotei It was 1109 yards long, 3G89 yards 
broad andj51 feet elevated above the sea Its weight 
was calculated to be equal to 1 ,292,397,073 tons Cap- 
tain Mfraafi, the Danish navi cmtoi, examined mi iceberg 
on the eastern coa<*t of (heenhunl, wliose urcuit at its 
base he estimated at 4000 feet, and which rose 120 loot 
above the soj-leu*i He calculated that its contents 
amounted to moie than nine hundred millions of cubic 
feet The icebergs differ greatly in shape The most 
gct^M form ic with one high pei pendicular side, the 
opt»Site side being veiv low, and the intermediate 
surface forming a gradual slope Some few of them 
have regular flat surfaces, but usually they terminate in 
acute summits, exhibiting the moat fantastic shapes amji 
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an astonishtna vanefy in fcnm and appearance Some of 
them re^mble palaces or churches, or old castles with 
spues, towci*, whulaws, and arched gateways, others 
pyramids and obensVs, whilst others exhiiut a great 
resemblance to ship, trees, animals, and human beings ; 
a number of them seen at a cfcstsnce of a few miles prev 
bent the appearance of a mountainous country, and have 
frequently deeened the eyes of experienced navigators. 
They differ a little in colour according to their age, soli- 
dity, or the state of the atmosphere A very general 
appearance is that of cliffs ot chalk, or of white or grey 5 
j nimble. A few have a bluish or on emerald%ieen 
^colour The sun’s rays i elected bom thorn sometimes 
’give a glistening appc\irui<e to fhor surface, so that 
they appear to be made of silvei In the night they are 
readily distinguished e\cn at a distance by their natural 
effulgence, and m fogtrv wealhei by u jieciilmi blackness^ 
of the atmosphere Thus the danger with winch The 
navigatoi is threutei^d by them is much diminished. 

The origin of the icy masses floating in the sea has, 
for a length of time, been a point of controversy among 
natuial philosopher* In observing the process of nature 
in forming ice it has always been found that at first the 
water Contiguous to the shoie« of the sea oi the bank*? of 
the nveis and lakes was corn cited mtodT'f ^olflt form. 
Heme it was concluded that the vie inity of land was an , 
indispensable condition jor that purpose, and this prin*** 
ciple was? also applied to the formation ot the ice floating 
in the sea It was supposed that# all tlu^e ladies of ice 
had originally been formed alona tlie shores &Nk<t e*>nti- 
guous land, whence they hud bet n detached by tho wave** 
and the swell of tho km When floating tn the sea, they 
had by degrees obtained their minimise pize, eijw^ially 
by the frost’s cementing beveial pieces together intc/one 
largo field. But there f »i opc a doubt res j km tmg this fact, 
when the immense quantity of ice was <5<nfeidered which 
annually How* down horn the PMes to the lower lati- 
tudes, and which is dissolved and dissipated by the action 
of the waves and the warmth of the cbni*»tc info which 
it drifts. NrftertbeJess, no diminution of the supply w 
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observed, v Inch certainly could not bo so gregt, if all 
the ice was to ouginate along shores of a comparatively 
not large extent It is therefore* probable that tbo 
ice is formed m the open sea, thougii we arc unable to 
explain the manner m which it takes place This can- 
not be a matter of surprise, w hen it is considered that we 
are not better acquainted with the manner in which the 
floating ice of rivers originates, though the operation of 
nature in tho.se waters im placed much nearci to the ob- 
servation and examination of the philosopher It is cer- 
f tain that m the mors too the floating ice is not ongi- 
na11y%rmed alorur the bonks, but where and how cannot 
be determined 

These doubts ’’cspecting the formation of the ice m 
the sea have only icterence to the sheet ice, ioi as to the 
icebergs it 1ms been ascertained, beyond all doubt, that 
they originate on the land, being- noth 'ng more than 
large fmqmenh of i/Iacwn, By tar the huger number of 
them, as it appears, oiigmnte on thq coasts of Greenland, 
south of f>7° and G8° of latitude As far os wo have any 
information reflecting the mtciior of this pait of Green- 
land, it presents nothing to the view but a succession of 
mountains using far above the line of congelation They 
, aie «NotisequontIy always covered with snow'. The val- 
leys affii dfcffcvssions which occur between them are 
filled up with ice, domed from tho* higher portions of 
&e mountains, arfd thus converted into immense glaciers 
In this manner a country ot many thousands of square 
miles is buried* under -masses of perpetual ice and snow, 
the depSk°of winch nobody is able to ascertain* It is 
easy to conceive what a rofngeiatmg powei such immense 
and uninterrupted masses of snow and ko uiud exercise 
on the contiguous countries Where the mountains ter- 
minate, their declivities arc oveilaid with glaciers of 
great depth It is true, on the western shores of Green- 
land the glaciers" only advance at a few places so far as 
to frttat the open sea, c The mountains sink there., gene- 
rally to a low level at a distance of many miles horn the 
Bca-shoro, and the intermediate counfry exhibits only 
isolated masses of rock, between which are some level 
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tracts free of snow in summer, on which the wanty 
population of the country have settled, But cum on tht* 
western coast of Greenland arc several places where the 
mountains, and with them the glaciers, extend to the 
very margin of the sea On the eastern shores the 
masses of ice almost everywhere advance clow* to the 
water’s edge, and at a few places only a apace ia left 
large enough to haul up a boat. These glaciers do not 
confine themselves to the lund, but m most places they 
encroach on the dominion of the bea, and extend for 
many hundred font over its depth, so that the eastern 
shores of Greenland aic almost continually lined with 
chits of ico rising several Iiumlied feet above thg base in 
the maimer of d wall. On the western coast, as we ob- 
served, only a few glacier* limit the open sea, but the 
continuity of its shores u mtenuptod by a great number 
of long friths, which iuu fu inland, and which arc am- 
rounded either entirely oi m eu eat part by glaciers •if" 
the extent of ull the shores oi Greenland, in which thw 
glaciers adv arnd to the vei y sea, were put together, it is 
probable that they would constitute a coast-hne exceed- 
ing six hundred miles m length These are the birth- 
places of the icebergs In giving ari account of the 
glaciers (j» «33 and 343 it was stated that these ma^gps oi 
ice advance every veut, probably m co oarfy of a 
pressure winch proceeds iioin the intenur oi the snow- 
nnnintaips, on which thiy aie dependent This ev]^ 
dently takes place also on the shores of Greenland. The 
glaciers adviuioe farther and faithej into the wa, but the 
sea undermines slowly and gradually the v^hkh 

the advanced portion ol the glaner rests When ihis 
bus taken place to some extent, and one of the disrup- 
tions occurs, to which the glaeieia ur£ fierjuently subject* 
that poihon oi it which is not supported by a firin’ Iw'sQ 
detaches itself cntuel} from the mam body , and is ywe- 
eipitated into the sea with a loud detonation. Su(h a 
fragment is an iceberg The natives of Greenland m 
sjieafcjftg of such an event say tjiat the glacier ha* 
This last act of the operation of nature has ire- 
quehtly been 'observed by the Europeans settled on the 
western shores of Greenland, and by Captain Graah on 
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the eastttti, though tins gentleman was not so fortunate os 
to t)o an eye-witness of t]ie foimation of a large iceberg. 
He states, however, that ho has seen man) icebergs 
which had. the semi-transparent and bluish colour, by 
which the ice of the glaeicis is mostly distinguished 
But icebergs of such a rolpm are only met with near the 
shores of Greenland It appears that this colour soon 
undergoes a change, which piobably is effected b} the 
foggy atmosphere in whit h they arc usually enveloped. 
Anothci < lrcuuistance which may be produced in favour 
of the opinion that the itebeigs aie only large fragments 
of gjatiei% is — the' localities in which they oecm m 
great numbers L lehfe, tines, and otlicr masses of sheet 
ice aie tloatmg about iA gnat mmibcis in the sea winch 
separates (Ii con land from bpit/hcigcn, but only a few 
icebergs are found thcie, and they arc commonly of 
small size This is with leasou asenbed to the small 
lumber of gluciers which aic met with in the countries 
which surround the shores of this jioition oftlic Arctic 
Ocean Only a few of them and tvicse of small extent, 
are found in Spitsbergen and the noitbeln part of the 
eastern coa^t of Greenland It also does* not api>oai that 
Captain Pany, m his ever momoiahle attempt to reach 
the North Polo ovci ice met with icebergs among the 
lavtr£ -^J ,K h buriound the pole on the north of 

Spitsbergen On the othu hand f icebergs aie ex- 
tremely numeioii> m tlio narrow sea which divides lee- 
’fluid fiuin Greenland, and cspcc'ally along the shoies of 
the last-named count ly Thoie they may be frequently 

seen by l^vdieds and *5»mnet lines by thousands, lying iu 
a hfto hiid fmirmig a srut of bemoi along tin* shore. 
They are hardly less frt ijuent in Davis's Stnut as far north 
as t*h of latitude and tin ic too the) are ot very Digc wze 
Tia 1 localities just •mentioned aie al the samt time tlie 
only ones wheie immense masses ot ulueims line the 
shoies ot the sta, and ulu»c tii qimntly Lugo portions of 
them are seen ptojeetn^ ton idciably over the waves. 

Now it may bo jsh< d m what mannei these urifoenso 
icy masses, whnh originate on the shares of Greenland, 
find their way to the centre of the Northern Atlantic, 
twhich they c^n only aruve at by travelling a distance of 
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more than one thousand two hundred miles from the 
places of their origin V They are brought down by a 
powciCul current, which, from the place of its origin, is 
culled the Polar current. In tracing- the course of this 
current, it will not only be evident why icebergs arc mot 
with sg for to the south, but it will also be comprehended 
for what reason these icy masses ore limited to certain 
parts of the ocean, and aie never met with near the shores 
ot Europe, nor along those at Nova Scotia, New Bruns- 
wick, and the United States. The Polai cun cut appears 
to originate under the immense masses of ice which sur- 
round the Arctic Pole. Captanju Pm ry, at least, found 
that these masses woio continually moving to the sonth- 
webt, and this circumstance i ondered abortive all his efforts 
to leaeh the pole b} travelling over the ice Continuing 
m the south- western dn ei.t.r>u, the current meets with the_ 
eastern shores of Gtcculand, and luns along them, 
south and aftei wards south-west, until it enters the narrow 
sea which divides lcrfand from Greenland. It iuris with 
considerable force, and its width certainly exceeds*^ 
hundred miles. Thus it happens that most of the field* 
and floes, by which the se.i between Greenland and 
Spitsbergen is alway *» encumbered, aic earned to^this 
narrow' sea, ami that only single masses ex- 

tent are met with f« the east of Iceland To this eui- 
rent it must also be a^i ibed that the won between luv 
land, Norway, and Scotland, is free horn no all the year 
round, whilst that jroition of the sea which bos to the 
south-west of Iceland is at times almost choka* Luy w ith 
fields, floes, and itcbeigb The icebergs are supplied h) 
tin? coast of Giceul.uid opposite Iceland These ice- 
bergs, as well as the fields and other sheet-ice, wjoukl 
certainly be dispersed over a much g&»a1or extent of sea, 
wore they uot pieced towards the shoies of Greenland 
by the current, which south of 0*5° of luUtude n,ns along 
shore, but set s dnectly in shore * In this manner the 
Northern Atlantic i> kept dear from huge ire-field* and 
icebergs , but the eastern shores of Greenland ai o so be»et by 
thnm, that the attempts which have been repeatedly made 
to approach this coast from the sea have alwayj^turned out 
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unsuccessful. When the Polar current arrive at Cape 
Fart Vi ell, the moat southern point of Greenland, it turns 
round it, anti runs northward into PavibN Strait Pro- 
ceeding ck>$e to the western shoies of Gtecnland, it 
continues northward as fata* llolsteinborg (67 c N lat ), 
where, from causes not } el ascei tamed, it suddenly 
turns west, and proceeds to Cane Walsmgham, on the ( 
western side oi Davis’s Strait From this jaunt it runs ' 
southward, Jong the shoies <>f the American continent 
to Labrador l?y these changes in the dim turn of its 
course, tho Polar < m rent sweeps away all the icebergs 
which are termed *»n both sides of Gieonland, and eorncs 
them to the Atlantic/* What immense quantities ot ice 
arc bi ought down in this- \\.i) from the eastern shore* of 
Greenland may bo mieired tunn the stutr mi ntot Captain 
Graah, that it tonus m summei a belt round Cape rurc- 
*‘W'll trom a bundled and twenty to a hundied and sixty 
miles in width, m which the ice is so closely packed 
that no vessel can venture to enter « Along tlie coast of 
* J^brador the cm rent following the coast-lmo gradually 
-Ganges its southein into d south-eastern comse, tuld 
carries the k> masses along the noi th-tustern shoies of 
Newfoundland, and across the Great Bank, to the centre 
of tfnWN'orthi^n Atlanta, whore it meets with and meiges 
into the Gulf Stream , * 

The icebergs, ire commonly found m the centie of the 
^Northern Atlantic south oi 43' of latitude burn May to 
July, and^. larplyat any other season oi the year In 
winter no -e is iouna 1 heie Thus fact ^'ems to be the 
revtfrsc^of what might be expected, and, then/ .ire, this 
circumstance requires an explanation Ties is found m 
the fact that the Polar cun cut dot s not lun all the year 
round, but is subject to a icgulai interruption. At Cape 
Farewell it ceases to run in the middle of October, and 
iiom that time up to the middle of January no per- 
ceptible cui rent is observed m the vicinity oi the cape. 
This extraordinary tact has only lately come to our know- 
ledge, and as y6t nd satisfactory attempt has been made 
to account for it. It is, however, certain that between 
October and the middle of January the sea round the 
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tape is free from ice, and at that season it may be ap- 
|proaehcd by vessel* with safety. A boot the middle of 
rVyiuory the cm rent again begins to run, and it is closely ‘ 
followed by the appearance oi icebergs and fields, Fo£ 
Sowing the impulse of the cumyit, these masses make the 
Sabos e-mentioned circuit round Davis’s Strait They 
j&mploy, as it appears, about two months in making this 
way, as in the middle of March they are observed to 
arme at the coast of Lai) rad or, north of Newfoundland. 
In these parts a large poi turn of the sea continues to bo 
cos ered with icy masses for about throe months, from 
MmpcIi to June. Later m the season , in July and August, 
only &ome streams, composed mostly of floes and drift 
ice, are met with m these seas. They are commonly of 
comparatively narrow width, from alxmt five to ten miles. 

1 is m this season that the vessels ot the Hudson's Bay 
Company can ventme to fcrce their way thiough thewT^ 
If they were to try at an eailier period of the year, they 
would be wrecked • When the ice arrives m March 
near the coasts of Newfoundland, it is people^ by nume- 
rous herds of seals This ciicumstanco tno inhabitants 
of Newfoundland hav e lately begun to turn to account. 
From three to four hundred vessels arc annually sent 
from different places of the island to the , 4 ty J&Sr&a in 

E ursuit of seals, awl though tins bianeh of mdustiy is 
eset with many dansers, and carried on with un annua^ 
loss of life, it is pi ef erred to the coast flsheiy on thfc 
Great Bank, because much more lucrative '.JJlns fishery 
closes when the quantity oi ico # begins twi4 imm jsh, 
which commonly happens at the oriel of May'jft’oin 
these facts we may infer that the greatest numlicr and 
thcrlargest of the icy masses pass round Cape Farewell 
between the middle of January aniPthc end of April, 
and that after that time the supply gradually diminishes, 
until it ceases in ( letober. * • 

This is the route the icy masses^takc every year in ad- 
vancing to the centre of the Northern Atlantic. Those 
by which the bng i Ann’ of Poblo was surrounded m 
‘3L821, and the largo ice-field met in 1841 hy the * Great 
'Western/ must havo got there by another way. Pro- 
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bablv they had only advanced to Cape Farewell or its 
neighbourhood when the current ceased, and were left 
Inhere to drift about. But in what way the one got so far 
Southward as to be found neai the Great Bank in 
January, and the other even to 43° N lat in April, we 
have no means ot deterimm ng. 

The dangeis to w Inch \ esscls are exposed in navigating 
the seas vvhm these masses arc floating, are unions and 
numerous In the seas south of 50°, when c commonly 
only single icebergs and floes arc met with, the dangers 
arc not gicat, ami may easily bo avoided by attention. 
But m the seas Murnunding Greenland, and extending 
on thi east to Spit/befgon, winch aie annually visited by 
numerous whaling vessels, icy masses of even description 
aic floating about in all duections m countless numbers; 
and as they move with difteient dog ices ol velocity, the 
.^els are frequently entangh d and beset by t hem It 
is, indeed, strange that a greater numbci of these vessels 
art' not lust ban is actually the case Still the loss is 
sometimes very considerable The Dutch have lost as 
many as seventy-three sail ot ships among the* ice m one 
year In the season ol 1684 tom teen ot their ships 
were wrecked and eleven more remained beset during the 

wintt^, sevc^ Y ui vc^^ds wcie lost, and 

beset thcie dining tlic follow ui^ 

mooter. 

■ Though the icebergs have a more terrible appcBrunce, 
Imd strike the imagination moie, they are loss dangerous 
than the r ice-fy*lds It is trenoially found that a strong 
current along tfte sides ot an iceberg, and by* this 
eur&ftiTu vessel appioaching too near the berg-us some- 
tmics violently forced against the mass and staved To 
another des< upturn ol danger the whaling vessels areyex- 
post'd by mooring U> icebergs. This is frequently done 
for sheftei The situation of the icebergs in smooth 

f or is very little affected by the wind, and under the 
ngcst gale they are not perceptibly moved, but, on 
ccntiary, have the dpjie&ranre ot advancing wind- 
ward, tjccause ev ofrv 1 ollici description of ice moves 
rapidly past them, on account of its finding leas resist- 
ance from the water, and ^consequently drifting faster to 1 
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leeward in proportion as its depth beneath the surface i$ 
diminished From the iceberg’s firmness it often affords 
a stable inoonng to a ship in strong adverse winds, or 
when it is incommoded or rendered unmanageable by 
the accumulation of dnft-ice around The fisher then 
moors under the lee of the ideberg, the loose ico soon 
ibices past, the ship lemains nearly stationary, and gets 
thus a clear sea But this operation is frequently at- 
tended v\ ilh c onMilerable danger. The irebc i gs are often 
very nicely poised If a large piece of ice breaks off 
from one side, the whole maw is suddenly and rapidly 
turned over, by which event vessels have often been 
staved, and sometimes vneched, whilst Iniats have been 
upset even at a considerable distance by the vast waves 
produced bv the sudden change oi position of the ice- 
berg Sometimes vessels mooi to un iceberg when in 
want of w kter r l'bey obtain' it trom the deep p<$vk 
which in the surajper season are found on the depressed 
surface of some lierojn, oi from the streams limiting down 
their ^ides The wutci is brought to the vessel with the 
greatest ease and disjwteh For this ] mi pose casks are 
landed upon the Jowei ltebcigs, filled and lolled mio the 
sea, but from the higher, the water is convoyed by 
mean* of a 1 mg tube of e.mvas or leather mty-fcasks 
placed in the boats at the side of the ice’, or even upon 
the deck ot the sfiip , but it, meanw hile, the iceberg 
should fall into pieces the vessel is buried under its icy 
mooring. 

The navigation among ice-field'# and floes jJPbeset with 
much g^eatci dangois 1 lie fields trccjuenfty^hjpve a 
rotatory movement it appeals to l>c piudiuod by the 
different foioc w ith w hu h the current arts on the ddltn nt 
aidc<j of fiuch a huge body of ioo #>By tins movement 
their outtr borders acquire a velocity of several miles 
pet hour A field thus m motion coining m contact 
with another uj re^t, or, as it at tipiea hapjiens, witfr ono 
which lias u contrary direction of movement, produces a 
dreadful «bock* It is tusy to comprehend that a body 

more tlian ten thousand millions of tons in weight, 
faceting with resistance when in motion, produces effect! 
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which it is seaioely possible to conceive The weaker 
field is crushed w itb an uwful noise ; sometimes the de- 
struction is mutual. Pieces ot huge dimensions and 
gmit weight are frequently piled upon the top, to tho 
height of twenty or thirty feet while a projiurtioiiate 
quantity is depressed befbw. That a ship placed be- 
tween the two fields would not escape destruction, is 
easily to be imagined. Numbers of whalers have been 
destroyed m rhn> way. Some have been thrown upon 
the ice, some ha\o had their hulls completely tom open 
or divided into two r and otheis have wen ovemm by 
tho ice and buned b« i oath Us heajiod haaments, 

“ In the year 1804/’ says Captain Moresby, in lus 
1 Account of the Aictu 1 Regions/ “ I had an opi>ortumty 
of witnessing the effort* produced by the lessei masses in 
motion Passing between i w o fields of ice new ly formed, 
nhout a f<x>t m thu.kricfes/thfy weie observed rapidly to 
approach each othei, and befoio our slop could jiass the 
strait, they met with f a velocity ot, Fh roe or four miles 
per hour The one overlaid the othei , and presently 
covered many acres of sm face. The *lup proving an ob- 
stacle to the course of the ice, it Mpiec/id up on both 
sides, shaking her in a dreadful manner, and producing 
a 1<**4 grindin g or lengthened aruto tremulous noise, 
ac , a>ranl5 3S ff? te fhe degree of piessuic was diminished or 
increas'd , until it had risen as high as the deck After 
-about two houis l 'the motion teased, and soon afterwards 
the two sheets of ice receded from each other nearly 
as rapidly*^ tticy hal before advanced The ship m 
thisr - " J Uid not receive any injury, but hacj, the ice 
been only half a loot thicker, she might have been 
wiocked ” 

To give an ideal the complicated dangers to which 
the whalers are frequently exposed m these seas, wc ex- 
tract the following passage from the same author, 1 Voyage 
to Northern v\ hale Fishery* During a gale, at- 
tended by a heavy falP'of snow, he had moored bis vrp sc4 
to a floe “ About £ p m /* he says, “ the snow became 
so thick that we could scarcely see a hundred yards dis- 
tinctly, and the wind was, if possible, more foiioas* 



THE ICEBERGS ' AVD ICK-FXELD8. 


73 


vy*o Sinuli Icebergs now appeared setting towards tbo 
Aip, but as they were not of a magnitude sufficient to 
lidanger us without auxiliary pressure, we quietly awaited 
Aeir approach. The first, which was about thnly-six 
L t above tile level of the see, stiuck the ship on the 
i\ 'yard quartet, and turned her broadside to the wind; 

teen slipped cleat, without occasioning us any damage 
Whatever. The second iceberg approached us with mote 
danning rapidity ; but as we had not the powm of getting 
^lear of it, wo were obliged to receive the shock upon 
wlmtovei j>art of the ship it might chance to fall It 
came in contact with the iiuldoi^ and slightly ln*uised 
one of its timbeis , then glazing the ship’s quarter and 
broadside, it |w'sed toiwaid to the bows, and being for- 
tunately kept Irom close contact aloft by a tongue pro- 
jecting finm in base, it eleaicd all our boats At this 
juncture, when the slap was so much involved with idt£ 
bergs as to render easting off impracticable, had the sUto 
of the wcathm permitted it, two does eamo in sight from 
different quarters One of them appeared to be rapidly 
closing upon us fiom the west, and the other from tbo 
south, which, with the floe that we weie moored to oeeu- 
Bttfcrthe eastern quarter, almost completely looked us 
wHo seeme ourselves as far us possible **.*, Js 1st tbo 
which now appeared certain, we fastened by a 
jlpyler a large heavy piece of kc al/toid of l bo ship 
*wncrothe dot's thicatcncd the first contact, with the mow 
of subjecting the interposed nids% to thf prissuie, and 
wittf the hope of being then defended fiom of 

St. The first shock of the floes was sustained by this 
glass with lull eflert, and for some time aftei wards all 
^fcutjjs seemed quiet and safe Suddenly, however, the 
%/ure was renewed, in consequence, it was supposed, 
Jp>mc new stoppage to the drift of the floes with ten- 
wuuleuce. Oui barrier was squee7od*dcpply into the 
Jj£> and prodigious blocks of ic<? were broken ott and 
4psed up by Sic pressure. Whilg we contemplated 
their mighty qfiecls with much anxiety, the berg which 
fcWtly before had passed the ship began a i evolving and 
ft retrograde motion, so quick as to overtake us before we 
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could prct the lopes off to slack astern, and sudden} 
nipped the ahip on the lorboaid beam and bow againT, 
the floe by which we rode The force was irresistible 
it thrust the ship completely ujion a broad tongue (o 
shelf under water) of tkc floe, until she was fairly 
grounded, and continued to squeeze her rapidly up the 
inclined plane formed by the tongue, until the ice Came 
in contact beneath the keel. This was the work of a 
few moments, and m ten minute** all <vas again at rest. 
When the piesBute ceased, we found that the ship hat 
nsen six or eight feet forwurd, and about two feet 
abaft. 

“ The floe on the star! ward side was about a mile in 
diameter and forty feet in thukness, having a regular 
wall-side ot solid ice five feet m height above the sea, 
op the tongue of this the ship was grounded. The ice- 
berg on the laihoutd side was about twenty feet high, 
and was m contact with the railing of the bows, and with 
the gunwale and channel- bonds amuhlnp This berg 
was connected with a bod\ of floes to the westwaid, 
several leagues in breadth The 1 only clear space was 
directly as tern, where a small intei stiee and \om ot water 
was ■aroduced by the intervention ot the hugs. Aj|i$ 
humanS-i*-! . ton foi our extric ation from such a situation 
was now in vain, the ship heirur firmly cradled upon tlic* 
t'jnguo of lee w^neli sustained^ hei weight Every in- 
stant we were apprehensive of total destruction, but the 
oxtruordinuy position of the ice buieath hei was the 
inca^et/'fier pi enervation The foiee exerted tfpon 
the ship to place her m such a situation, must evidently 
hav e been very v inlent T w o or 1 hree sharp cracks « ere 
hem d at the tunc Jthc ship was lifted, and a piece of 
{dank, who h pi oven to be jwrt ot the false ko<'l, w T as lorn 
off and floated up by the bower, but no other serious in- 
jury was yet dftcoYcied Our situation, however, was 
at this time as dangerous and pumful as possible. Every 
moment threatened ,>as with shipwreck, while the raging 
of the storm* the heavy bewildering foil of sleet "and 
snow, and the circumstance of every man cm board being 
wet to the skin, rendered the prospect of our having to 
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bc| on the ice most distressing We remained 

f 1 1 e state of anxiety and apprehension about two 
U ( On tho one hand, we feared the calamity of 
Irt on the other, in case of her preservation, 
{ 1 1% # ed forward to immense difficulties before the ship 
t Iferii Jr grounded could be got afloat While 1 w alked 
A ildetft under a variety of conflicting feelings, produced 
r Itho anticipation of probable events, I was suddenly 
1 4ised by another squeeze of the ice, indicated by the 
icing of the ship and the motion of the herg, which 
seemed to mark the moment of destruction. But this 


"renewed pressure, by a singulai and striking Providence, 
was the mean* of our pieacrvatiun* The mp took the 
slop afiout the bow a, wheio it was ret civ erl on a part 
rendered protiigiou&ty sttong by itn arched form and tho 
^fhickuess of the mtenor fortiheu lions It acted like the 
propulsion of a round body squeezed between the fingers^* 
driving the ship astern, and projecting her clear of ail 
the ice fairly afloat with a \ elucity equal to that of her 
first launching 

When we consider the immense size of some of the 
ice-fields, which sometimes coier uri area of* several hun- 
dred sauart* miles, it seems haully possible that syh a 
[body or ice could lie destroyed by the natu***! ■»*** ets of 
R warm climate, the Action ol tlic atmosphere, and the 
[power of the waves, and that within the space of two or 
three months If these natural powei* alone were act- 
ing, it is probable that the ice-fidds # vvould^/n*s#rve for a 
piniich longer time then consistency, and that ft"*}" w^mhl 
^advance iHuch farther to the south than they usual fy do. 
Their destruction, however, is much acceh rated by the 
Icebergs and by the swell of the sc^ The icebergs, 
being more compact masses, settle much deojier m the 
sea* Some oi them have been found to reach fifty or 
sixty fathoms below its level, whilst the more heavy ice- 
fields hardly ever sink to a depth of mo/e than twenty 
fcet,--^r at the utmost twenty -five. Th^s difference greatly 
affects their respective motions, that of' the ice-fields being 
much quicker, probably because the current runs with 
greater rapidity on tho surface of the sea than at a 
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greater depth. Wlipn under such circumstances a field 
of consioerablo thickness meets in its wuy an icebeig, 
the field i« commonly ripped up m all its length, and 
broken up into floes Still greater is the effect of the 
swell of the sea The fields arc commonly surrounded 
by a border of drift-ice, interspersed with floos, and m 
tins state the swell affects tliem but little, ay these smaller 
masses beak the swell, and promt it fiom leachme the 
great moss. But when this bolder has lwfen cbiven off 
or molted away the effect is ustoni" lunar A swell, which 
is so Inconsiderable that it would hardly be observed in 
open watOi, ftequenlly breaks uit the hugest fields, and 
converts them wiiolMmto floos and drift -u.e in the snare 
of a few hours As both the n chorus and flic* swell of 
the seu operate so powerfully 1o the deduction of the 
ice-field* m then long way hum Davis’s Strait to the 
Centre of the Atlantic, it cannot be a matter of surprise 
that an ice -field has never been lound south of 4f>* N. 
lat , with the' exception of thatwvhiih, as mentioned 
before, was met with by the * (boat \\ estern * 

Icebergs aio not aborted b} the «welh They rise 
and full with a tiemendous noise, but thou size and form 
remain the same But when acted upon b> the sun, or 
by I k.loriLiMM Mto atmosphere, flic) become hollow and 
ii Agile. Latere pieces aie then liable* to be biokcn ofl’, 

( and fall into the m i u with a tori iblo nosh. When this 
hikes place the iceberg loses its ccpnlibimm, turning 
some tiring op^ine <ido, and being occasionally in voted, 
*1 he sea ^thereby ]fht into eoimnotion, fields of ice m 
th<*f!eimty are broken up, the waves extend, and the 
*ioiso is lie.ii d ut the distance of several rmles .Some- 
times the rolling motion of the berg not reusing, other 
pieces are loosened and detached until the whole mass 
lulls asunder like a w 1 eok Few only of the icebergs, 
it appears urt* destroyed in the nmthun seas* A large 
number of them, at act as ^$r as the Great Bonk 
of Newfoundland, which is occasionally crowded with 
them But many* smaller ones are di'-solvcd with the 
beat of the more southern sea into which they advance, 
a ad the larger ones get aground on the banks, whcief 
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they remain stationary until their size has been so far 
diminished that they again get afloat, and then they are 
curried farther to the south by the current. But the 
number of floes which are found south of 43° N lat is 
comparatively but small, and those which get into tho 
Gulf Stream are quickly dissolved by its warm water, 
and by the warm and moist air which is superincumbent 
on that current Tin reforc all tbo icebergs which aro 
wet with south of 42 N lat are all in a state ot rapid 
decay, hut they may be dangerous to vessels m the 
night-time, if the thermometer is not attended to. For 
it ha-' always been observed that m approaching an ice- 
beig m these seas the thermometer descends gradually 
fifteen or twenty degrees In the month of May it 
lowers fiorn or bii to 45 and 40’ When such a 
sudden and gnat change m the temj)erature ot the air js 
observed, the navigator may be certain that lus vessel 
is m the vicinity ot an lceheig, and he will soon 
aware how to avoid the dangu ot striking agamst it. 
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The tin face of oui plobo is composed of land and water. 
Bv far the greater pait is (ovred witli wai< r, a *, ac- 
cording lo a lomrli calculation, the *tas extend over 
about thrce-loui lha of i^, the remaining fourth only being 1 
occupied b} land The watei of the sea is «alt, less so 
towards the fiolc^, and mme so tow aids the equator. 
This is, with some reason, «onsidercd a^ a wise ui range- 
men t of Pio v id cnee , lot it this cuonnoiis body of water 
wore ever to fall into a stale of stagnant 1 }, it would, it 
consisting of sweet watoi, soon becojpe putnd, the more 
so as it 3y well known that numerous urnl Juice quantities 
of lifeless vegetable and annual mattei aie found m tho 
bcsl, whic h aie m a continual state of decohi position Tho 
noxious exhalations which m Mith a case would arise 
from this stagnant body of water would speedily infect 
the ■wnbk* atmosphere, wlmh would thus become the 
source of mmimej able diseases for afl living creatures. 
^Tt is to be apprehended that the laud would become 
uninhabitable for man and beast, and be converted into a 
dcse** Tbouttft it < annot be denied that this effect is 
fully nE'ty enYftd from taking place ny the saltnc^i of tho 
-sea-water, it appears in llus, as in many other cases that 
nature is oil tea with ether means lending to produce tho 
same effect Evened tlie sea-water was sweet tliere 
Could hardly be anv reason foi apprehending such noxious 
effects, when it is considered that pel haps no portion of 
the ocean is for Imy length of time in a stagnant state, 
and that ne^dp the whale of its surtarc is almost always 
in motion, “ • 

ThfeTOOvements to w hich tho ocean is onginate 

in dinerent phenomena. Those which are produced by 
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the tides .are loss extensive than the others Be tho 
tides tho tin lace of tho sea is mdocd alternately linked 
by some loot, and lot down again , bat it can hardly bo 
as^ited that by this remarkable operation of nature any 
portion of tho sea is forced hum its situation and com- 
pelled to change iU place, except where the sea border'? 
on land, and even there this efh*<t is circumscribed by 
coiupmahvely nanow limits. The wind*! Imve a much 
greatei power to displace the water oi the Mi>faco of the 
sea. They propel the upper Miatum m the form of 
waves, and wherever they continue to blow from the 
same quarlei for an) length ol time with some foice, the 
whole mii face is found to be m motion to the leeward. 
This is especially Disenable m tlioso pails of the ocean' 
which ftie .subject to peijK’tual oi periodical winds The 
whole surface of the oceanic regions which are* Swayed 
by the peipetual oi tuule winds moves without inter-* 
ruption to the westward, at I he rate of about twelve 
miles eveiy day TJn> movement is still greater in 
those pirts of the sea wheie the monsoons and periodical 
winds prevail, because then* winds blow m general with 
greater foiee than the ti.ide-\unds , but in these regions 
the motion of the sea changes, of course, with the change 
of tho monsoons In those parts of the ocean when* the 
winds frequently change the quarter from fvhn h they 
blow, and as frequently, if not more frequently, innease 
or diminish in strength tho motion of the’surfoee-stratuin 
become?, as it were neutralised by these changes, and 13 
rarely of such a description &> to bo pei r l lie- 

motion o^the surttH e-sti atum of the sea caused 
pressure of the w ind« iroes by the name of drift. It 
does not appear that this effect of the winds extends to a 
great depth under the surface. For* according to the 
most authentic accounts, the waves, during the greatest 
gales, do not exceed «i\ 1 \ feet m a perpendicular line in 
height, aud as by experience it is known'that the effects 
even of a heavy gale are not felt ath depth of more than 
twenty feet under the hollow of the wave, we may pre- 
sume that the motion of the drift does never extend to 
* a depth of a hundred feet under the crest of the waves. 

» 2 
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There is, however, still another movement met with 
in certain parts of the ocean, which certainly involves a 
much larger body of water, and which apparent!)' oa* 
tends to the very bottom of the sea It is known by 
the name of current , or stream. These currents am 
ircquently compared with the larger nvers of tho con- 
tinent, but this conq>anson holds (rood only m> far <'3 
both the currents and the nvers are volumes of water 
moving in a certain direction, but if the width and the 
depth of the ioiincr, and the immense body of moving 
water in them, me considered, it can haidlv he said that 
there cii&ts between them and thy uvci> any point of 
comparison. The dn potion of irufet of the eunents is 
not dejiendent on winch, and they at e found to run as 
frequently north and south as east and west In running 
from south to north ortiom noith to south, it happens 
they bring the warm watei of the intei tropical beus 
to the higher latitudes, or thp cold water from the u« 
runty of the polos to the regmps near the equator 
Therefore it is found that iuwrJv all currents following 
these directions .ire distinguish* d from the surrounding 
seas by the temnenitme ot their waters being either 
highei oi low'er than that of the seas contiguous to their 
course 

It is not more than about seventy years that these cur- 
i elite have atti acted the attention of navigators, and that 
information has Wen collected lcspe* ting then direction, 
vdoeitj, and extent, us well as rcsjH'Ujng the tempera- 
ture <d thfur waters cMany ot them me still imperfectly 
knos r %> though it is obvious that an enact knowledge of 
them would lie very desirable, they affect, to a con- 
siderable extent, the navigation ot the seas through winch 
they ran. *■ 

The best known of these currents is tfie Outf Streattu 
Tina is u vast body of water running from the coasts 'qf 
JJorth America" towards Euiope, and bringing the warm 
Water ol the Gulf of Mexico to the central regions of 
the Noith Atlantic# Tins current has been more care- 
fully examined, liecause it traverses that part of the 
Atlantic which is more navigated tiian any other part 
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of the ocean, being besides distinguished by its velocity, 
its great width, and the high degree of temperature of 
its waters 

The Gulf Stream originates in the Gulf of Mexico, 
whence also its name is denyed, It is properly tho 
efflux, of that sea Its upper course describes a large 
segment of a circle, and lies between Florida Reef and 
the peninsula of the same name on one side, and the 
island of Cuba, the Sal Key Bank, and tho Bahama 
Banks on the other side With a northern course it 
reaches the open ocean near 28° N lal. It continues to 
move in the same direction, and at no great distance from 
tho shores ot the United State?, until it arrives at Cape 
Hatteras, north ol 35° N lat In this its upper course 
the body ot water m motion occupies a space varying be- 
tween thirty ~si\ and sewnty-five miles, and may in this 
rosjiect Ik* compared with the wider western part of tbs 
British Channel, or with that poition ot it which is west 
of the Bill ot Portland From Cajx' Hatteras the Gulf 
Stream runs eastward into the Atlantic, and gradually 
expands to two hundred miles and more in width It 
continues to llow in that direction until it readies 40 G W 
long, when it turns gradually' south-east and south. 
In approaching the islands of Corvo and FJores, Which 
are tne most western of the Azores, its current becomes 
weak, and at the south-west ot these islands it is losL 
and tin* warm water ot the stream is dispersed over the 
sea. This is commonly the plach w here ttyc Gjjlf Stream 
terminates But theio art mstundes on record of the 
warm wutoi of the Gulf Stream sometimes advands&g as 
far eastward as the western coast ot Portugal and Spain. 
The space which the Gulf Stream traverses between its 
efflux from the Quit of Mexico to t?\e islands of Corvo 
and Flores exceeds three thousand miles When its 
water readies the coast of Portugal and Spam it runs 
about a thousand miles more Th^se outlines show that 
the Gulf Stream is a phenomenon of first-rate magnitude, 
which deserves a more detailed description 

In its upper course, between the place where it issues 
from the Gulf of Mexico and that Where it enters the 
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Atlantic, the Gulf Stream may in some u^pocN be con- 
sidered as a vast mer No other current ol the globe, 
at least like this pait of the Gulf Stream, runs between 
banks so well denned on either side On one sole these 
banks are ioimtd by the Flouda Beef and the peninsula 
of that name, and on the other by the island ot Cuba, 
the Sal Key Bank, arid the Gicut and Little Bahama 
Banks Thi se banks arc not f of wtindutff, a term 
applied to tlui^e parts ot the sea whose bottom is within 
the leach ot the common amiiduiK-ljne, winch is a hun- 
dred fathoms long The Sal Ivc) Bank and the Bahama 
BftnU ure piojjti bunh\ They rise not gnuiLuIly, fmt 
suddenly, and tmni a very deep m*u The surface, near 
tlie edges of the banks, is but a few fathoms below the 
common level of the sea, and towards the interior many 
{dices aie found whit h are only u lew feet undei water; 
4onu* au* quite diy ut low tide Besides, at many plans 
alomr their edges these banks a*e beset with ioeks even 
With the water’s nip* 01 above it% level It i* obvious, 
fiom this desenption, that ouch banks must influence 1 the 
cunent pi» tiM 1} as if it weie running between banks of 
land AeeoidmirJy we find that the Gulf Stuam ton- 
liar) to the natme ol other cumnts, i^ compelled by 
tins*? banks to bend in the lorni of a huge segment ol a 
<irele Hemmed in on eithei side, its waters ere not 
only picuntecUioni spreading, bnf, as these* banks diaw 
tk-ei together .ls tlie stream pi weeds faithei on, the 
peat volume of water is eraduallv eompiossed mto a much 
nairowei*^jvi?e, bv*which its velocity is so mereased, 
thoAfcohro it readies the Athmtie it has acquired a ra- 
pidity winch is much siqieiini to that of navigable livers, 
and resembles that of a mountain .sfioani. 

The place wheat the waters issuing fiom the Gulf of 
Mexico ate tint ohvuly perceptible as a current, isjaund 
betwieen the harbotu of Bahia Honda on the island of 
Cuba, and the Toitugua Islands, noai the meridian of 
63° W lonir At tfiis point the sue is about 80 miles 
wide, and the cunent urns rather blow 1} due cost past 
the haibom of the JIavannah to Matanzas and Punta dc 
Ycucos, As m all tins space the width of the water-way < 
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is lut litilo diminished, the current is not much increased 
in w lenity But at Punta de Ycacos it meet's the bank 
which extends along the northern coast of Cuba, which 
presents it bom proceeding m a due eastern direction. 
The stream therefore is compelled to run off to tho 
north-east, where it encounters the Sal Key Bank Ilero 
it enters the Strait of f lorulu, which at this place is only 
furt\ -eight miles wide. The waters w Inch above Puntade 
Ycaeos tiowed in a channel eighty miles wide, arc at the 
enhance oi the Sliait ol Flonda pre^id into a strait not 
much moie than half as wide Then velocity conic- 
fluently is mo increased, that in summer they run com- 
monly at the rate ot ioity -eight mites eietyday Having 
passe d along the mu them edge ul tin Sal Key Bank m a 
noith-eastem dnec tio.i, the< uirent rushes with great force 
against the westein edge ot the (Beat Bahama Bank, 
and is repulsed Tin stnam is thus coni ladled to flow 
along the edge of this hard noithwaid In this direction 
it enters the NannwoJ the Strait ui Flonda, wheie the 
sea area between Capo Honda and die Beanm Hands 
is i educed to a w ldth of loi ty -lour miles But some rot ks 
and reels which die iotind on uihei «:jdc of the stunt m 
these parts still tm ther i educe the watej-way to thuty-siv 
miles The immense volume of watci \vh14h higher up 
ran thiough a channel of eight v miles, is in the Nauows 
compressed into a space ot thir tv-six miles, and its ve- 
locity id consequently gic.ith increased "Within the 
Narrows ol the Strait oi Florida the (jjjdf^pcum runs 
in summer from eighty to nmety*-si\ iniJc» pel day, or 
irom tlixe and a-liali to lour miles p**r hour Sorhdtimcs 
it runs even a hum lied arid twenty i*uks pei day, or hvc 
miles per hour This is the greatest dcgicu of velocity 
ihe Oult Stream attuins, and it is thirdly practicable ioi 
Jading vessels to btem the current if not aided by a 
Savourable gale In w intei the velority is commonly 
■reduced to two 01 two miles* and^a-hali pei hour, and as 
Fat that period northern winds prevail, it may be ascend'd. 
The northern jiortion of the Stiait of Florida, c t 
winch is noith of 20 G N lat , gradually inereusrs m wtt*^ 
and whore it terminates, at 28 ° N. lat, it is more tiiab 
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fifty rmle^ wide, Though the waters find hare a greater 
space to expand, their volt* lty is not much decreased 
For at the Maternillo Roof (*27° 40'J they continue to 
run in summer at the rate of eighty miles per day That 
portion of the Gulf Slrpaiu which hitheito has been 
noticed is about toui hundred miles long It rnn> from 
Bahia Hondo one hundred mib* to Punta de Y earns, 
and thence sixtv to the Sal Key Rink In the Stuit of 
Florida it flows ninety miles betoic it reaches the Hctnini 
Islands, and then in the Narrows flinty miles Relow 
thoNanow 5 ) the strait is still a hundred arid twenty miles 
long 

As the velocity of* the* Gulf Stream above Punta de 
Yea cos is not irieut, the Gult of Mexico may be Com- 
pared to a vessel filled up to the brim, from which 
1 he* waters flow' oft >low Ij at the only plai e where it 
can escape. If, m running eastward, the body of 
moving water was not compressed bv the narrowing of 
its banks, ami had met with an intlet as wide as the 
channel m which it Hows farther upward, it would have 
run oft to the Atlantic with a velocity but slightly in- 
creased by the pressure of the column of water which 
uiges it on iiom belaud As it is, the pressure of thi£ 
coluitkn is continually increasing by the decrease of the 
W'ldtli of the strait into which it is ^forced When the 
Gulf Stream mrjves at the Narrows, the column of water 
which presses on it horn behind is two hundred and fifty 
miles lon£ anj the channel into which it passes is re- 
duced to niiu h less fhan its fonncr width These cir- 
cumstances taken togethei account for the gre»t degree 
of velocity with winch the waters pass through the 
Narrows, and continue to flow untd they have the Strait 
of Florida Ju thft pai t the velocity of the stream may 
be compared to the bore which is found m the Ganges 
and the Bristol Channel, except that in the Nairows the 
rqsh of the waters is continual, whilst at the two places 
just mentioned the bore is only observed tw ice in twenty- 
five hours, being produced by the tide-wave suddenly 
rushing into a channel which grows continually nar- 
rower. 
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At 28° N. lat. the Gulf Stream enters the Atlantic It 
follows, of course, the impulse its waters have received 
in the Strait of Florida,’, and runs northward. On the 
east of the stream lies the wide expanse of the Atlantic* 
and on the west tlie shores of the United States* Aa 
these shores recede from the 'current, trending to than 
west of north, the Gulf Stream is now free fiom the ob- 
stacles which hemmed m its course farther upward, and 
begins gradually to expand ( Ipposito to the town of 
Chatlcstown it is more than sixty miles wide Near this 
place the banks of soundings sin ting the Amencan coast 
prevent the stream fiom continuing northward, and de- 
flect it to the north-cast In this«direc hon it continues 
to CajK? llatteras Opposite thiMupe the width of the 
current has increased to seventy-live miles Fiom its 
outfall into the Atlantic to Cape llatteras, the Gulf 
Stream has traversed a space of live hundred miles. Its 
velocity lias decreased, but less than one would expect , 
when it is eonsideiei^tfut its width lia^ increased to more 
than double the extent it has at the Natrons of the Strait 
of Florida At Cunt' llatteras it still nni« commonly at 
the late of thiec nnh‘s per hour in suimnei , and sometimes 
even more It must, however, bo oWrved, that this 
degree of velocity is only found m the middle erf the 
stream, and that it inns molts slowly towardl its borders. 
This observation applies to the whole course of thoGuU 
Stream in the Atlantic 

The Gulf Stream may be said to leave the coast of 
America upi>osite Cape Llatteras tits farting Bourn* lie® 
across thg Atlantic, The waters moving along the <wtcr 
or eastern border of the stream turn entirely *0 the edit 
at 36° N. lat , but those constituting the inner or "western 
border continue to flow to the nortfe-tast until they ap- 

S roach 38° N lat., when they also take an easterly 
irection. They are compelled to this change in their 
direction by the banks of soundings whidh extend along 
the shores of New York and N£w England, and arc 
known by the names of' Nantucket* and St George's 
Banks. These banks extend for into the Atlantic, and 

is 9 
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the Gulf Stream runs at no {zreat distance from their 
pouthcun edges At die meridian of IT W. long the- 
whole immense body ot water is moving eastward 
Shortly after it has passed Cane Ilatteras, the width of 
the stream is not h^B than a hundred miles, and it m- 
^reftpes continually m pi he ceding castwaid, so that at 
f)3 w AV long, where it is frequently eroded hy vessels 
sailing from the Bermudas to Nova Scotia, it is about one 
hundred and fifty miles wide It is there about six 
hundred miles fiom Cape llattoras It is justly consi- 
dered us a matter of MirpMM', that by this Jong run, and 
by its expanding to double its previous width the udo- 
City of the < uncut is. mi little arfected, foi at ()d>“ W. 
long, it is «lill found to run fiom two to thiec miles per 
hoiu m suinmoi, in the middle ol the sti earn 

Near (til W long unolhei t liange isohscived St. 
George’s Bank terminates neai h5 J \V long The Gulf 
Stream having ill piosuvod nil inclination to set to the 
northward, advances gradually to between 41 J and 42° N. 
ht By this change its width is increased, and it soon 
attains its gieatest breadth last ot 0U W \V long In these 
]HUts of the Atlantic it hanfl} an\ where falls shoit of 
two hundred nnh s m wulih, occupying almost entirely 
the whole sea between .‘J7 l and 4T N lat But though 
its northern Voidei li.is advanced faither north, the great 
bodj of watei flows dmrilj eastward In these parte 
the velocity of tfie steam is greatly reduced , tm m ap- 
proaching 45^ \V long , or aftei a run ot nine bundled 
miles moi^, JjisVievoi found to exceed one mile and a half 
per hour, and sometime b it is ie<luc ed to one nu|£ 
fljSfcar 46° long the Gulf Stream is joined hy a 
great body of mid watei, which is hi ought down from 
the seas surround]!*. Greenland and Labrador bv tho 
Polar current It is this cun cut which, m the months 
of May, June, and Juh, bungs, from the Antic region*, 
a great number of lceheigs to the eentie of the Atlantic, 
where sometimes vcWis are destroyed In them, of which 
an instance occurred as late as last year (1814) These 
enormous icy masses, however, are speedily dissolved os 
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soon as they enter the warm Mater of the Gulf Stream, 
and, thuoibre, an iceberg has never been seen to the 
south of 40" N let 

It appears that its junction with the Polur current 
affects the direction of the Gulf Stream ; for near 40° W. 
long the current decidedly si?ti» to the south-east, and 
gradually it turns to the south Its velocity abates by 
depces, until the cuirent becomes hnpeiceptihlo to the 
west und south ot the islands of (\>r\o and Flores* near 
31 J \V long and J(i' N lat Here it may be stud that 
tlie Gulf Stream terminates Noitli of the above-named 
islands, u y 1 1 runs, however, froti ten to twelve miles 
per day 

It l* voiy chfbfiiltto estimate the width of the Gulf 
Stream near its teiminatioii , lor the waters which move 
alomr it-4 southern border do not extend solar cast as the 
noi them c in i ent, but tei inmate neat 42 W. long Both 
current* theietoie, cease to How neai 3<P N Ut , but at 
a distance ot more # than five hm-djed mile* Irom one 
uuothei The spate be twe en them must be coiisidced 
as the mouth of the (bill Strc am 

In the mouth of the Gulf Stream thus defined, a pheno- 
menon oceni s ot a pec ubai imbue, but which impresses 
on tins tri eat oceanic liver a cvitam degree of vc<>em- 
blauee with our lanro continental streams 9 It h found 
tlmt the Gulf Stream hac toinud an island wilhm its 
mouth It is a well-known fact that' nearly all rivers* 
bring down bom the romitnes which they dium huge 
quantities of caithy maitor, whitli th' , y p dep*&it on ap- 
proach^ their mouths, and thus .illuv ml isEpds are gra- 
dual!} formed, huger oi smaller, mostly m proportion to 
the volume of water the river contains. Sometimes only 
one island is formed, but commonly several islands, 
which are divided fiom each other by c hamicls A si- 
milar phenomenon is observed also in the mouth ot the 
Gull Stream The current indeed does not bring down 
oarthy matter, but in every juift of Us <*ourao sinirle 
idants of sea- weed, o v f nuts natam ,, is found swimming 
Thn Ma-wml is floated by the cun ent to it* mouth, 
where it inuv be said to form a number of Hands In no 
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part of the ocean 1 * the sea-weed found m such masses as in 
the mouth of the Gulf Stream, where it foims a bunk of 
great extent The resemblance between the funis bank 
and the deposits of the rivers extends even to its form* 
The allmial island-* in rivers ere much narrower at their 
upper than at their loworVnds , they gradually get wider 
tcvwardb the place where the uveis reach the sea The 
fame foim is observed in the Iucih bank A few patches 
of sea-weed only aie met with n«\n 4tT X lat , and even 
farthei north They grow mwu numerous and larges 
in proceeding southward, and hetween 3d 5 and N 
lat , and .ItP and 4.2° W long , the quantity of this weed 
is really astonishing # It covers like a mantle the surface 
of the sea for many miles, but "usually lies m lines 
which vary from a few yards to tlnec hundred or four 
bundled fathoms in width The weed is fiequently 
found m large putehe® of mcgulai shape, but generally 
of a circular form. The-e hieus islands extend far 1k*- 
yond the mouth of the Gulf Sticivn, and may be com- 
pured with the deltas of the Mississippi, the Nile*, and 
the river of Cambojah, whuh extend far into the sea 
Patches of gulf- weed oeuu at a eonsidriuble distance 
south of dCT N lat , as fai as 25° and o\en faither, but 
in thfse parts the patches he at gi eater distances fiom one 
anothei The existence of these hur\K& m such a southern 
latitude has led to the supposition that the cuirent of the 
Gulf Stream extends to that parallel, though it has ceased 
to Ik? |K.*reeptil^e almost ten degrees farther northward 
The wuitb which have assigned to the Gulf Stream 
in ditlercu^parts of its couro, reteis to the stream ltaelf, 
it indicates the spare m the Atlantic where a current 
has actually been met with But the warm water 
brought down by tfte stream spreads over a much larger 
space As far as the cuirent runs along the coast of 
America it does not appear that warm water is found to 
anjgL'onsideniblo distance on the sides of the Gulf 
Strcimi, but where it tra\erscs the Atlantic it extends to 
a very great distance from the current In these parts 
the Gulf Stream resembles a large river running through 
a vast plain which is but little elevated above the level 
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ef its Surface, and winch as therefore overflowed every 
time the surface of the river is raised to a somewhnt 
higher level. In the same manner the Gulf Stream dif- 
fuse? largo volumes ot worm water along both its Wders* 
How extensive the ho ovei flowings are maybe inferred 
from the fact that the width flf the Gulf Stream alofifc' 
the line of navigation between the Boirnudas and Nova 
Scotia, at one time was found to bo only one hundred 
and fifty mil»‘s whilst at anothoi tune the warm water 
covered a bicodth of three bundled and twenty miles, 
the overflowing on both sides, therefore, spread over a 
Space of one hundred and seventy miles m width Far- 
ther to the <a*4 the waim watoi, iiieluMve of the stream 
Itself, occupies a width vaivnia horn flirt. '* hundred to 
four bundled miles, though the current itself peihaps* 
nowhere exceeds two hundred miles Ileuce it happens 
sometimes that wmni water h found as tar noith as 45° 
N. lat , covering the snudieni eUi unity of the Great 
Bank ot Nevvioundlyul 

Thus we find that the Gulf Stream and its widely cx- 
endecl overflowings form a botlj ot warm water of great 
extent m the middle of the Noith Atlantic This 
expanse of warm water extend? from 7 o J to 30° W long 
m length, occupvmtr a sjwoe in wdih at the east end 
from the 33id ot 34th to the 4jth degree of latitude* 
and being at the w*e«t end bom 160 to 170 miles wide 
Its length therefore, from west to ea«t, exceeds 2000 4 
miles, and its breadth, from noith to south, may Ik' taken 
at a mean to be more than 36‘0 tmlcs * 'J£hH gives an 
area of £20,000 square miles and i-> equal to four times 
tho extent of France, and laigor than the Mediterranean 
Sea Sometimes it«> aiea is yet gieatei, and the warm 
water is found to extend to the* \my shores of Euiope 
Dr. Franklin found warm water, in November, 177ti, in 
tile sea surrounding Cape Oitugdl in Spam, and Captain 
Sabuie, in Januarv, 1&22, m the sea liotwoen Portugal 
md the Azores, these facts havf led to the supposition 
that *t certain times the supply of .warm water lirought 

S r the Gulf Stream from the Columbian Sea is more 
on commonly abundant, and that then the force of the 
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stream is in* re-ased to such a degree that the current does 
not ertoP at the A/ores, hut is continued to the chores of 
the Old Continent. 

If the immense area \\ hich the warm watei of the 
Gulf Stream coders Js a matter of surprise, it* high tem- 
peiature is not less *•(>, specially ns it is found to pre- 
serve a groat part of tins ternpmture to its wiytei- 
mmation It is not -diiheult to account foi the high 
ternpeiatme of the Gulf Stream it its source, as no part 
of the ocean ha*i so hijJi a tempi Mtiuo as tin* waters of 
the Gulf of M» xieo It is found in sunmiei to vary 
between 86’ and 8N J , whilst m the open Atlanta*, under 
the same pauiIJcl, it utonl\ 78' Under the equator the 
tetnpcratiin* of the* sea vanes in surninei betuei n 82' and 
84 \ The wuteis ot the Gulf of Mexico are thuefoie 
four deuree* warum than tlio«o lindu the line The 
Gulf ut Mpvku lesernhlos a vast raufutof\ employed in 
heating water for distnluiimn out the central parts of 
the Athintu € 

It is calculated lliat the stream in twelve days rime 
from the Sea oi Mimic to Capo Ilattoias a distance 
exceeding nine hundied miles, and it has been ascer- 
tained that the tr nipeidturo of the watei af the last men- 
tioned pliMP is still 8d J . This is an astonishing fact, 
considering 'that the watei has passed throutrh eleven 
decrees of latitude (lioin ^4 to djf), anil that in this 
space the oieaniV water has diminished mv degiecs of 
tenipeiatine (fiom 78' to 7‘2") How « an snth an e\rra- 
ouhnaiN 4a<t l7e aer ojmfid fm *■> I?y what cuuimstancc 
W the* (iidTSMtiUii enabled to pievent its water** from 
becoming r older m the same pioportion os happens 
with the w iter of the ocean when it passes thiough 
eleven degrees of latitude 9 There appears to lie no 
other mannei of explaining this tact than bj «u|»]>osing 
that the body of waim watei is so immense that it is but 
shgrhtjv attested 1>> the increasing cold of the atmosphere. 
If oriWthn superficial stratum consisted ot warm water, 
it would soon cool-down to the common temperature, 
IV c must thote fore ti^utno that the warm water i caches 
Jo the veij bottom of the sea As none have jet sue- 
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eroded in ascertaining the doj»th of the sea at any place 
within the Gulf Stream, vc «nay assume that the current 
has scooped out a very deep bed in the bottom of the 
ocean The? assumption can baldly be questioned when 
we consider its extraordinary velocity between Sal Key 
Bank and Cape llatteras * 

After Jefrv mg the coast* of America the Gulf Stream 
expands to a greater width, and it? velocity is decreased, 
i as before stated Its temperature al«o decrease*, but 
not m projiortion to the dc(iea*e of velocity or the 
widening of the cut rent For aftei ha\ing run in twelve 
dajs t'inm Cape Ilattoias to til 0 W long , about six hun- 
dred miles, and menaced m latitude about four depecs, 
the tenqioiuture has only deeieasod two dcciccs, being 
still 81° or nearly equal to that of tlie sea neui the equa- 
tor If this pjit of its course is added to that Indent* 
noticed, we find t li.it the watei of llic Gulf Stream passing 
in twenty -four dn\s through fifteen degrees of latitude, 
loses only five desugp of lu*at In llic icinuindcr of it? 
course the decrease of trnipeiature is moie rapid, Trom 
63° \V loner to Conn .md Flores it iuns fift< en hundred 
miles, and passes thiousrh this -pace, ar cording to a cal- 
culation which deceives lonfulerue in ti tty-two days. 
The temperatme of it>. watei? is then reduced from 81° 
to 7*2°, but e\en at its ici munition it i« by*siv degrees 
higher than that of flic roiiti'mou«. «eas m 

By comparing the temperature of the Gulf Stream 
With thut of the Atlantic uudei the «nme parallel, vro 
find that in the fii>t half ot its> tinuse, oi lip^tiPthe place 
where it* passes tiW \Y. lone . the water of tho Gulf 
Stream is warmer than that of tin* oeoati , but tn the 
second half, not moie at a mean than 7& c 

Such an mnuen-e body of wut^ heated to such a 
degree above the temperature of the contiguous seas, and 
consequently uFo al>o\c that of the atmosphere, must of 
com sc greatly affect the an incumbent or* it 'Hit differ- 
ence between the temperature orthe uir and the water 
most cause a continual t vaporation, *n order to affect an 
equilibrium between the two elements, and the vai>ours 
* thus generated must render the air warm and Gamp, 



92 


crjlIOSlTIKA OF PHYSICAL OJbOGBAPIlr 


Tills is just one of the peculiantoos by which this region 
cri the Atlantic is distinguished, and it is especially ob- 
son od in winter. The tui at this season is described as 
being extremely hou\y, waim, und damp, ^uoh udo* 
grec even us to uffect the chronometers, which become 
irregular This temjicmiirc of the air raises the ther- 
momotei to summei heat, sometimes to M)°, whilst it 
remains near the* fiee/mg point beyond the bordeis both 
south and noith of the Gulf St* am. Every gale, or 
even a conimnu breeze, must cam this hot air beyond the 
limits of the wcini watt i , and thus affect the adjacent 
seas and (uuntnos Few i onions in the woild ]>oihap8 
arc subject to such sudden and gioat changes in its tem- 
peiat ure as the middle state*; of the American (Jn'on, 
These' changes mo pioilined )iv the winds suddenly 
shifting fiom noirli <u ru*ith-\u*st to south and south- 
east, or vm v t’rstj It may be assumed with much leoson 
that one ot the pimcipal causes ot these changes >b to Ik‘ 
found m the waun and moist an incumbent on the warm 
water of, th e ( xul f S 1 1 earn 

To the sunu* ( auseauothei peenliai ity must bo ascribed, 
by which this aquatic i eg ion is distinguished — the fio- 
quency of gales 'Dune is pci hup* no other part of the 
ocean wheie the gales aie so common os in the seas which 
lie on both sides ot the horde is of the warm water It is 
therefore supposed that they owe their origin to the warm 
air coining into < ontat t with the much oo)d< r air menm- 
bont on the seas contiguous to the Mi cam As the two 
bodies of^ur differ bp many decrees ul the tboi moineter 
in then temperature, the cqiuhnutim between ijiein can- 
not Iw established but by a \eiy \iolent disruption, and 
this giyes rise to the storms These gales, and in 
general every winU'+emoupteied m or near the Gulf 
Stream, h.wo a peaihai (haraeter They do not blow 
with a continual and rcgulai strength, but m sudden 
puds, follow im> one anotlier in quick succession. It may 
perhaps not be out m* place to observe here, that this is 
also portly the diameter of our winds blowing from ail 
points between south and west, whilst those from other 
quarters commonly blow with a regular force, and in- 
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crease or decrease gradually in strength This diffcr&nee 
in the character of our winds- has greatly puzzled all those 
Who have investigated this matter May it not be that 
the effects produced by the sudden changes m the at- 
mospheio, in eonsskpience of th$ evajioration of the warm 
water of the Gulf Stream, extend to our shores v and 
may not also the higher degree of warmth by whieh 
south-western winds are churai toi lzed m wmtci, and 
which doubtless render our w inters less constant but also 
less rigorous than those experienced in the interior of 
the' Eurojuan continent, he likewise asm lied to the same 
cause 9 

These gales are much dreaded to the seamen, hut still 
more so is the sea where they prevail Even during 
a tho prevalence of common breezes, when they oppose the 
current, the seal* al\\d\s hoavv and bioken, so a* to oc- 
casion a ship to labour nnir li und< r any trim of sail what- 
ever Hut whenever a gale blows against the current, 
the sea is agitated ti* such u degree, and its high waves 
cross one anotliei so lapidl) , that the seamen cannot find 
words stiong enough to express its fury 

These obsei vations prove that the navigation of the 
North Atlantic is matt naHyuflec toil b> the Gulf Stream 
When the existence, extint, an<l velocity of this extra- 
ordinary current h«ul been fully ascertained, it was con- 
sidered as a discovejy which would greatly benefit tiro 
return voyages front the West Indies Accordingly, 
most of the vessels which wire bound io Europe, on 
leaving the Caribbean Sea and the Gulf «oi Mexico, 
followed ^he course ot the Gull Stieain id its whole ex- 
tent, along the American coast and across the Atlantic. 
It was found that by following tins track vessels saved 
about five days* sailing at a mean, vJtiith was a consider- 
able advantage in a voyage not occupying on an average 
more than forty days But, at the satfie tame, it was 
ascertained that the wear and tear the vessels, by being 
exposed to almost continual gales and a very heavy sea, 
was so great that it more than counterbalanced the saving 
, of time For this reason the track at present is hardly 
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©v<4 followed by merchant vessels. They take advan- 
tage of the Gull Stream tot the purpose only of gutiing 
out of the region of the trade- w mas Theieloic they 
follow the stream only through the Strait of Flonda, and 
as soon us they have passed Materngfio Bank tliey turn 
to the east As the southern bolder of the Region of 
Storms lies between J3.V’ and ,34° N lat,, tho vessels eon- 
tinue then eastern course ^outh oi tins parallel, passing 
M>uth of the Bermudas, and not till they hnd thai they 
are about 15" cast of these islands do they sti er dnect 
ioi Coivo. By keeping this tiaek tho\ avoid at least 
two- thuds of the Region of Stoims. Vessels sailing ifoin 
the southern and middle slates of the Ament an Union 
to Eui ope follow the same ti ui k, Those w hich sad f i oni 
New York to Em ope keep to the north of tho Gulf 
Stream until tlmy u at h 55 J \V long , wliete tluy enter 
its most northern portion, but tliey leave it again mar 
45 3 This is tlu* mo>t dangeious pa/t of the voyage, as 
they nay here i \peel puli s, and m«May, June, ami .July 
the icebeigs fioin the Aieru Sea Vessels sailing iiom 
Kuiopc to Ninth Amenta keep eithei to the ninth 
oi to thu south ot tin* Ci ult btieuin, according to the 
seasons 

'Jftm liurpan luiud is s<> constituted that it feels an 
irresistible desne to explain ( veiy phenomenon ol naiiue 
with winch it becomes acquainted* As the Gulf Stream 
in one ot the greatest and must siugulai phenomena, it is, 
of cours^ askfd whelhci its ougin can be accounted lor 
in auoTUarce with foe known laws of nature Several 
attempts ha\e been made, but the only sutistectoiy ex- 
planation is that which ascribes its Oiigin to the great 
Accumulation oi water aloug the South American coast, 
pfirtlv the effect o'i the trade-winds, and partly oi the 
I*™ Imr formation oi that coast 

This explanation lests on the well -ascertained fact, 
that a high w ind, by^tlic pressure it exercises on the sur- 
iace of a bod) of water, is able to raise the water higher 
oujiic lee-aide than it is to windward instances ot thus 
*lcum are frequent. An attentive observu will easily 
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ascertain m a common pond, when a high wind blows in 
its longitudinal direction, that that extremity of it which 
is to the leewaid has its let el raised by piessurc of the 
wind to an inch and more above its common level. The 
same phenomenon is still moiy distinctly perceptible in 
a canal Let n* take a section of n canal' three miles m 
length, and having at each extremity a lock. It a high 
wind blows foi a few hours m the longitudinal duection 
of the canal, ‘the water uc< unmlates at the Jock to loewurd 
from a toot to eight* on inches lughei than at the other 
end The same clieet is impiently seen m inlets and 
narrow seas, especially whui tt.eyure wider to windward 
than to leeward lr U a well-kAowti fact, that heavy 
western and south-we stein winds, when they continue to 
blow for some days, dme huge volumes of watei into 
the Thitish Channel, which iu cumulate in the Straits of 
Dover, and raise the level of the sliait, it is stated, by ten 
feet Wlien tins a* cuinuhition takes place during the 
fall and change of <hu moon, the spring-tides coming 
from theNoith Sea aie pi evented by the accumulated 
water in the strait from flowing oft in the usual way, 
and it is then tlut the tide* in the Thames nse above 
their common level, ami the lower pails of London aie 
inunduted A veiy ixtraoidmaiy instance pf the power 
of the wind to iai$e the level of a laxly of watei by 
pressure, has been ^on by tin author in a river fulling 
into the Baltic A'wind blowing a huriicaue, m six** 
hours raise* l the leveled the uvu, three jmles^abovc its 
mouth, more than thirty feet abov? its common height, 
and laid*ui immense tra^f of low giound under water. 
It must be kept in numl, that m all these instances the 
surface of the watei between the lowest and highest 
point is a slightly inclined plain hich rises towards 
the leeward, and grows lower towards the point from 
which the wind blows, % 

The Gulf Sticam is the effect of a similar operation of 
natuxe, and the ultimate cause of it are the trade-winds. 
The winds never blow a gale, bflt only a moderate 
breeze. The idea of their force can be conceived when 



DG ctEiosirtEs or physical geography. 

it is remembered that these winds propel a common sail- 
ing vessel at the rate of from five to kix miles per hour 
They blow, however, without interruption, and increase 
or decrease only occasionally a little m strength. Tliat 
such a wind is able to move hy its pressure the surfacc- 
stratum of the'sea to the leewurd is evident from the fact 
that south of N Ut , where the trade-winds arc 
met with, the whole surface ol the sea is moving west- 
ward at the mean rate of twche miles j>ei day. This 
being a fact which does not admit of any doubt, it will 
easily be comprehended that an accumulation of water 
must take place along the lee-shore, that is, along the 
eastern coasts ot Anient*. If these coasts ran in a 
straight line north and south, the accumulated waters 
would run off m a current along the short's, but this 
current would certainly not be of «udi u size or velocity 
as to be compared with the Gulf Stream The peculiar 
conformation of ihe custom coasb of America between 
N lat and the cquntoi is the cause that along U& 
shores a greater accumulation of water is effected than 
at any other place of the widely extended ocean 

lly a straight line diawn on a chart of the Northern 
Atlantic, fiom Cape Race in Newfoundland, to the 
moufti of the Amazonas River in South America, this 
sea is divided into two parls The cartel n portion com- 
municates at Iwlh c\ticmitics with a sea as wide, or 
nearly us wide, as lbelf Rut the ^western part is an im- 
mense bay, \v}iK*h almost eonfuuialh grows narrower 
in preceding farihei^wc'st, and which teiminates in the 
Gulf of Mexico This gulf constitutes the wjiicimost 
recess of the great Atlantic Raj All the water put in 
motion in the North Atlantic bv the tnulc-vviiius, is 
driven into tins baS T , and accumulates within its inner- 
most recesses In the southern part of the sea, between 
the equator and lu° N lat , the drift current of the 
trade- w^nds accumulates the water along the coast of 
Guiana, on which the stream sots obliquely, and is thus 
compelled to run dd along the shores in a north-western 
directum. This water forms a current, which is known 
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by the name of the Guiana current, and which carries 
its water to the Caribbean Sea, by the straits found be- 
tween the South American continent and the island of 
Dominica. In all those straits the water sets westward 
into the Caribbean Sea at a rate of about twenty-one 
miles per day* Farther to fhchorth, between Dominica 
and the island of Cuba, all the water accumulated by 
the trade-wind** enters the Canbbeun Sea, i utinmg at 
the rate of a, common dufuunent, ui about twelve miles 
{K j r da>, and passing thiough the numerous straits be- 
tween the two last-mentioned islands It is certainly a 
remarkable fact, which must not he lost sight of in ex- 
plaining Ihe origin of the Cult Stv am, rhut through all 
the avenues leading to the Caribbean Sea the water of 
the Atlantic mteis us a ( unvut, and that m no one of 
those numerous straits js it ever louml to irtuin eastward 
into the ocean Tbe whole suifaoe of the Canblwan 
Sea is hktwiM 1 moving westward, and being repulsed 
by the coasts of Cuugtl Amenta, it unis ott to the north- 
west and enters the Gulf of Mexico hj the Strait of 
Yucatan Thus w<* find that the Caiibbean Sea, and 
ultimately the Gulf of Mexico, is the leccptaelo of all 
the waters accumulated by the trade-wmds m the North 
Atlantic • 

All these facts tend to impress us with the idea that 
the wateia m the Caribbean Sea and Gulf of Mexico 
must have a level eon«der*ibly elevated above that of the 
Atlantic lietwecn theY?anane*» and the Cane Voide Is- 
lands, and that this ilrtferenre is jwoduoeujrv^hc con- 
tinual jjre^ure exercised the trade-wmds on the sur- 
face of the Noith Atlantic^, But we have no means to 
determine this difference by calculations We can only 
judge of it by the velocity with wfTtafc the Gulf Stream 
carries off the supertibundance of waters thiough the Strait 
of Florida If the velocity of the stieam was the effect 
of this difference alone, we should be* justified m suppos- 
ing that it must be veiy considerable, but it appears that 
m the Gulf Stream, as m nvers, the velocity is the effect 
produced partly by the fall, and partly by the column of 
Craters w hich press from behind* 
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To render the manner m which the Gulf Stream is 
ioimed still name comprehensible to the leader, it may 
b< supposed that the trade-winds are strong enough to 
raise the aui face-stratum of the sea an inch in each mile, 
and to keep it always atjlmt level Continuing at fins 
iato ihmigh the whole extent of the Atlantic, the level 
of the ocean m the bliaits leadin'* to the Caribbean Sea 
would be inoje than J00 feet above it# level near the 
Cape Veide Islands, os the distance between them tails 
not much shoit ui ^i£>00 miles lhe same jues^me ojh- 
rating on the biulueo of liu t’anbbeaii Sea, winch is about 
1G00 miles long, would rai:-c the level bj l Jo ieet more. 
The lesult crl bii< h u calculation would be that the Cult 
of Mexico is elevated by dJo feet above the North 
Atlantic near the coast of Ahica, and this elevation 
ma3 r peihapb appear sufficient to o' j lain the velocity 
of the Gull Stic am, when the mimem .0 column ot 
walei ib taken into account vvlnili pieces on it flow 
behind. 

ll appeals tint the watei winch ib put in motion by 
the tuvde-winds acquires m its pa^ano bom the eoa i of 
Ahica to that ot Amenta a inm ii lug hoi ch gi< e ot t< m- 
pei.uuc At a distance oi ubout loui huncUed miles 
liom'lho coa^t of Stuiegambia Us tc mperatuii in suiniuci 
is about 74°, but m the Caribbean $ea it is hj" 'l ms 
lempeuituie is b'dl laeed in the Gbll ol Mexico, wheio 
agiodt poition of it eertaml) aiiiiXiis f»n a consiueiabic 
time, cm aecouvt ol tin jxcuhai fn in oi thut sea, and 
because flic *wo chanfic Is, tii.it b\ winch it lecenes its 
supply of wale*, und the oiln;, by winch it Aiscburges 
its superabundant, are fou n V at no great distance horn 
one anothei. The gpib ic ^embles in in Joim a large 
segment ol a cue Icq equal to muie than thi <*o-foui ths of 
tho whole The watei, entcimg into this sea by the 
Stinu of Yucatan, takes two different dnections One 
poitiaii of it luns dii^vc tly north-east to the place where 
the dfclf stream begins, while another very lai go portioij 
is earned to the west Tins last body of watei, lunmng 
along the coast of Mexico, mukes a w ide circuit, until, 
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having arrived opposite the mouth of the Missisbippi , it 
turns south-cart, and m approaching the Tortugos Islands 
unites with that hotly vihieh runs hither trom the Stiaits 
of Yucatan, As the current* within the Gulf ot Mevico 
arc ver\ moderate, it may ho easily comprehended that 
the temperature ot the watci* during their prolonged 
stay theic is nused limn 82° to Bb* 1 , or even 88°, ga it 
ha* been found Ana ny places 
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In countries which border on sand) deserts a vi ry hot 
wind, which poworlull> ufleits the* ammal creation, it. 
generally oxpenemed wheneu r the* wmd blow ^ thence 
lu S\na,jivl at Alesha in Arabia such a wind blow'* 
bom tin* cast , m Kirvpl from the Noiitli-soulh-wcst and 
south-w c^t , and at Sm.it, in Hindustan , from the north , 
in Seucgambm mid in (Imnoti horn the north-east This 
wiud, ot course, hems different names m the different 
countries In Envpt it is ealhd /</k/»mh, and along the 
western shojes (if Afina hannottun The Arabs call it 
barnoorn, whuh Mgmlie** a htnninq oi poisonmts wmd, 
and tins town has been adopted in the European lan- 
guages In Tuikey it hears t fir name* oi sarmefi Many 
peisous think that all these terms are ased to indicate 
the* same kind <d hot wmd, but, in reality, the winds 
which aio‘ designated hv them diHei greatly m their 
equalities Thus, Jor instance, if he harmattan, so iar 
from benur poisonous, and c au^ibir the death of tiavel- 
leiN, is considered hv all Eumpi/ns settled on the west- 
ern cot It of Allies as a liealjfay wmd, which is also 
proved bv the effects it prod'des It blows from the' 
side of the s?naf desert oi & . Sahara, and, pissing over 
its sand\ plain-, it acqu os an extraordinary df^ree of 
heat und arvness, uJ* amt even the best reasoned timber 
shrinks considerably, and all wooden furniture falls to 
pieces It produces, also, chaps in the lips, and afflicts 
man) of the natives with soie ejes But, it imme- 
diately succeeds tli^iamy season, the changes produced 
in the abnosphera bv the harmattan ure greatly desirod. 
During- the Jong rains the air is so loaded with moisture, 
that the inhabitants of Scnegambu may be said to live 
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m a sort of vapour-bath, and everything which is not 
close fo tiit* fire bed|^ncs damp and mouldy The cllect 
ot this excess of moisture is extremely Imrtlul ro the 
health ol the inhabitants, especially the Europeans , who 
aie attacked at this period by putnd and mulignant 
levers, ol which a great number die. iJut as aion as 
the* h, luttan begins to blow, this state of things is 
danced, ani|g|jiej-uns whg have fallen ill during the 
lams recover fncir health m a Mioit time 

r L he simoom, however, of byrni and Arabia 1 * of a 
very ditlounl disruption Its ctlec ts on the human 
fiame an extreme K delete*! ions, find many oi the 
Moh niirm <1. ms who go on pilgumage irom Turkey ami 
lVisu to JMeltfk.i ait killed h)* it, as their roud lies 
thiougli countin'* extending along the Synan Desert, 
wiiero tin* wind onginatmg ill that sandy plain appear* 
to more nououy qualities than any other it 

always makes it- apptaiance dui mg strong south-western 
wmds, but onlv between tin* middle of June and the 
*Jl>t of >Septoml)ef This wind blows only m Oiort 
gusts, wlucli aie ot unequal dotation , but even tho 
shortest continue long* r than it, is possible* for any man 
to hold his breath The trusts aie burning hot, but tho 
intervals are much coohi The different e ollc'inpcra-* 
tuic beiwet*u tin' gusts and the mt< i vuD i^^aid to amount 
sometimes to ten •ib*gm s o! Ealn enheit It is easy to 
conceive that the lliman body, expose*! repeatedly and - 
suddenly' to sue! i uvhtieicnce* of hi at, must be greatly 
affected Duunir t% hot gusts tl^e thertnorc ^er in Sep- 
tember^ is» s to 7h’,^iiM nn those days % on which the 
eamuom* is not felt it\^n< s bet w cm n 53' ) 8 ami 08 n 8 
Some travellers .vs^iit thoT^Uien the samooui blows, the 
atmosphere* takes a v ellow isfW^&', frequently p<issmg 
into the coloui of lead , and that the sun appears dark- 
rod whenever it blow* with toice It is attended with 
a putrid and sulphuieous smell, and thfl air appears to be 
thick and heavy , so as to cxc ite* the* feeling ot sutio( a- 
tion It occasions a profuse perspiration, increased shit* 
further by the oppression felt on the chest, and'bv the 
difficulty of u >] nation The per c piration iL- > is 
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^bicker aDtl more adhesive thun m common eas,*s It 
in even thought that the wind riqttsits a ^reas\ fluid on 
tlic ‘•km. If a per*on for i xppritttent’q sake, inh des the 
wind, his palate and throat become instant Ly dneci up 
The same effects are experienced from mhalmg it by 
the nose, but not so siiddruly To prevent this effect, 
and to render respiration wore easy, the Aiahs eover 
their face* v ith the ha fit h a handkerchief which they 
wear on (hen heads In jvissmu throu$ 3 ? the texture of 
this fabric thi wind loses tt part of its < fleet and nf its 
noxious qualities A rlam depeo of moisture is also 
hupaited to the an be twet n the Lulu h and the mouth by 
the breath itself, which irioadv fac dilutes uspirution , 
and the bumois an il picnutod bom ju 1 leiruting sud- 
denly into the mouth and lun^s '\ he A ml is have aho, 
c< net ally, adopted tin' praetue of enveloping their whole 
body nail even the head in a laiae cloak when they In 
down to sleep, whatever nmy he tin 1 deif’ eo of heat th»»y 
have to endure It n supposed that tlu* sawooin r*u- 
deis the blood less t ul, and* that tlu« piodtio*'*. j 
quickci cu’eulatiou, tue cHoc ts ot which am* felt iu a 
rapidly imiea«m<r deluhtv It is eeitwn that this Wind 
when it don no* kill, til wax* produces a pleat diyiec of 
exhalation Main poisons however, who aie coiim- 
do red as being m a dying state, rocovei their health on 
diseharging blood tmm the urinary,, v *sm* 1 *c As a pec u- 
liai fact, it it stated that the bndrjs of those who have 
beeu killed by the saumom undergo in a Jew diy s, and 
even limy*, a peculiar kind of disyiutum A ui > small 
foiu* 14 able^o leinove ull tin* byres from their socket*. 
This is the statement of tlu* who consider sue 1 i a 

corpse a* contagious a- tlk^piamio During the wind, 
respuation is inu< h oJni h\ stion*: vinegar Ik mg jp- 
phed to the nose, anu t'ns h also «aid to diminish its 
effect*, Soeietmu s the sanioom lasts foi thiee 
day ^Rnd three* nights together, but not commonly 
Theio are, however, iw.’ims in which it has continued 
to blow' for seven day* Sometimes it is not expel a m < d 
for a {>enod of leu, and even i out te<.ri, days, hut the 
Arabs tlimk that it 1 ms only changed iU place, and is 
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Mowing in another part of the country. Formerly it 
Mas asserted that the huitful effects ot the wind could 
be avoided by a person throwing himself on the ground 
with the mouth downward , but modem wnteis s»ay that 
the A labs disapprove of such a proceeding, and perhaps 
justly . if it in true that the hot air by which the wmd it 
Attended is heavier than the atmosphere. 
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The scim by which oui inland js surrounded are under 
the influence of winds, which fiequently chancre their 
direction They pass from one < purl ei of tin* compass 
to the other , and it is not a rare ot c uri ence to find within 
three days, or o\en a shoiter period, as man) winds puss 
over oui head? fjom opposite directions It happens, in- 
deed, that the wind sometimes blows continuously from 
one qiuuter lor several days, 01 even wee ks, hut seldom 
of toner than once 01 twice a-yeu It is also a well- 
hnown fact that at times the w ni'ls* blow from ditleient 
quarters at two places not wiv distant from one uiother, 
at the same lime Such bung the case, n is evident 
that, except in v e* y few and paitnular cases, nobody is 
able to foretell, with any deyieo of eci Unity, what wind 
we sRull ha^e to-monow ilut oui winds, do net only 
vary in directum — they vary still wupio m foico 'lo- 
clay a gale may blow, which cUc.ae.ions gnat havoc 
unongfct our shipping, and shewsihe shores with frag- 
ments of v eeseis w 1 e< hed on Hal^oi losj at sea, and 
lo-moiroft itjuay JulT into a cab fc‘ which kecqib the im- 
patient navigator — -returning tq, os c ountry , and ch suous 
to see his family tuul flit ipj,*- -nulled, as it were, to tlie 
spot All degiees ot^q is — between a storm blowing 
.with a lorce boiderifig on tint ot a lumieane, and the 
west perfect dead calm— may be txpeuenml m the 
>nort penod ot tjvenU-fom hours, and c wn m less time. 
This state of wmd and weather is not peculiar to the sea 
contiguous to Great Uutam It extends on all .sides to 
a great distance Navigating the seas which he to the 
cast oi west of our island, no change m this respect is 
©bsenablo even in their most remote recesses, and 
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’when we advance to the north, wc find the winds always 
changing their direction and force, until our course is 
stopped by the icv masses which surround the Arctic 
Pole, and we have armed at the utmost border of th© 
known portion of the globe, *But when we sail towards 
the equator, we arrive, after some time has elapsed, at 
regions where tho wind always blows from the same 
quarter, or nearly so, and wheie its force is subject to 
very slight vanations We aie then m tho region of 
the* tiade-wmds Before we arnvt at this region, bow- 
cvoi, we roust puss through twenty degiees of latitude; 
and, aftei having made voyage of about 1200 miles, 
we get to places where natine is subjected, m this 
respect as m many others, to a mm h more uniform and 
regular law than in onr country 

The trade-winds ait* met with, as we approach the 
northern tropie, at a distant o varviocr between four and 
eight degrees The term tradr-u mds is of a doubtful 
origin anti signification Some think that it has been 
applied to these winds on account of their constancy, 
trade originally sigmfving a common rott/se or tuiU< 7 
the course tnaderf, and lJ.ikliivt lias tho phrase, “the 
wind blowing trade,” i e a regulm course. Others 
think that it has bien introduced by our sc mien, because 
they considered thv*V winds more favourable to the pro- 
moting of tiade and romiiicroe th.rn anv-’othcr wind they 
were acquainted vvih Those who found the advan- 
tage of the jierpeti?'! winds, might entertain a certain 
degree of joy at findfc* that then* toils ware <Tnni;mhod 
and tlicif voyages sho$»opil Uow ditlerent were the 
feedings of those who fiY^exjMTienred their effects l 
Chnstopher Columbus was who traversed tho 
region of the trades in their whole extent, from 
the shores of Africa to the inlands of the West 
Indies He would have rendeied his name immortal 
as fhe discoverer of the tiadc-^vinds, if he had not 
discovered America The boldness with which ho 
entered on this navigation, and the? firmness with which 
hr* followed >t up, show the capacity of his mind, 
and tho extent of lus genius anu knowledge. As he 
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had previously made several voyages to the Canaries, 
he had certainly acquired some knowhnlge respecting 
the direction and force of the trade- winds , but as these 
Islands are only tinder their influence during a certain 
season, Ins information mast have been far from being 
either correct or complete. Still he was not alarmed 
whtn he discovered that ho vus ( distantly sailing before 
the wind It w as otherw ise w ith the iww s of his vessels 
At firrt the)* were well content ai finding they were 
trau*rsmg a sea never agitated h) u gale, and Under the 
guidance of^a wind always favourable, by which the la- 
borious Iile of a sailor was com tried into One of ease and 
comfort But when after seveial days they became 
aware that the wind did not change, and was carrying 
them still farther from their own eountiy, they be pin to 
feai that it would prevent them hom ever ictuming to 
their homes They then bepgid ot their commander to 
turn back before they had got so far Irom home as to 
render it impossible to leturn for Vant of piovisions. 
The great man was inexorable, and puiMied his voyage. 
The wind still continuing to blow bom the east, the 
crews bwamo mutinous They began to plot and to con- 
Spire, *and at last to thre iftn flu ir commander that they 
would throw him overboard d he persisted m advancing 
farther to the west. lie whs obln&d* to call into play 
the whole cnergjf of hisimml, the cr^at duthonty he had 
obtained over his associates by his^'iptrior knowledge 
and talenj^, and 1 his ijrofoiiiid prudence, m order to ob- 
turn a respite f)f three days, undu4*the promise that he 
would steer directly for Spam* If in this tiuuf no land 
should be found On the t*KT*d day an island was seen. 
Thus the tnide-w uids-^* tT Ainema were discovered at 
the sime tunc, and Columbus returned to Europe by 
traveling the region ot the variable w mds, which lies 
contiguous to the trades on the north 

The trade- wind m the Northern Atlantic is called the 
north-east trade, because the wind blows from that 
Quarter, or from some point near it It extends over 
tne sea w hich lies north of the equator, to about 30° N. 
Lit But there occur some changes m its direction a* 
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well as in its extent, which are dependent on the posi- 
tron of the sun When the mjq has a southern deciina- 
Iron, or m other words, when its perpendicular rays tall 
on the southern hemisphere, the wind inclines more to 
the north, and vanes between north-east and north- 
north-east, but seldom blows from tire northward of 
north-north-east When fht sun has a northern ilecli- 
nation, or is m the northern hemisjdiore, the wmd in- 
clines more to oast, blowing frequently Irom east-north- 
east, but rarely irom the eastward oi that pomt This 
is the direction of the north-eant trade-wind near the 
Old Continent, along the western shores of Africa But 
in receding Irom these shore*, anrt at a distance noaily 
equal between Abu a and \tneri<ja, it becomes more 
easterly It often blows hom due cast, and .sometimes 
even from the south id east , but in general it is one nr 
two points ninth of east, and from these {xnnts it conti- 
nues to the islands oi the West Indies Captain Bawl 
1 lull drrtei s somew Iffit hum the aeeoiuit of other voy agers f _ 
staling that near the noifliem boundaij-bne, Cbpomaily 
towaids tlie Old Continent, the wind blows from due 
east, but soon dm lints giaaiully to tlic uoith-east, and 
eventually to the north -1101 th-ead , neai its southern 
margin it turns even to the north * 

The changes whidR occur respecting the extent of the 
'sea and the parts £>f the ocean in which thi^se winds 
blow are much grower, and, tar as wo know, are nr 
tindy dOjH*ndmt mi • he position ot the win When th© 
sun has a southern T^lmation, The track'- wind is not 
usually fliet with north ' f the Canaries,, or north of 27° 
N lab, but when the Wf ** in the northern hemisphere 
the tnale-winds pievail as 'fr-ujorth as 3*2' N. lat., *0 
that its northern boundary vanes through five degrees of 
latitude The southern boundary oi the north-east trade- 
wind in the Atlantic vanes much more, according to th© 
season of the year In December, when the nun is near 
the southern tropic, and m the three following months* 
the trade-wind ceases to blow whdh the equator is ap- 
proached to a distance varying between two and t-fven 
degree'*, so that then its menu boundary may bo fixt d at 
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five degrees from the line When the Mm has parsed 
the* equator inproceeding northward, the southern boun- 
dary of the north-east trade m the Atlantic recede* gra- 
dually farther to the north, and in the throe months 
following: the summer sntyioc the tra<b*-winds cease to 
blow at a distance from the line which vanes between 
9° and 15 J N lat Its mean boundary m these months 
may lie fixed at 12° N lat r f hus we find that the 
difference between the mean boundaries m the three 
months following: the winter and summer solstH" i* not 
less than seven degrees of latitude Tbit when wo take 
the exticmc on both sides, we find tint the dittcrenco 
amounts to thirteen decrees Tims it is evident that in 
rummer the north-eqst trade prevail* ovci an extent of 
sea comprehend me: twenty degrees of latitude, and that 
in w intci the seas subject to its sway extend over twenty- 
two degrees Those observation*, however, are only 
applicable to the eastern parts of the Northern Atlantic, 
or those which he near the A I nr air shores for on the 
side of Amorim the tiade-wiml* picvail all the year 
round to «‘J0° N lat 

Tins trmle-wmd is not very stead} along its northern 
harder, whete il is sometimes uiteiinpted h\ shoit Odlius, 
and at others tjv sudden puffs of wind It i* also though 
randy, replaced by a north-west wifyl, which blows with 
considerable fore* The w md , how Xv ei , is al w ays found 

\jicudv and regular when the noj.iern tropic is ap- 
proached from the north, and aho/x tween th& tropic 
and its southern houmhtrv It bltytt w ith a gentle* tore*, 
with what is called a marlnatt J-j^ec/e which ifropil* a 
fast-sailing vessel at the rate cjfjft.jve or six knots ]>er hour ; 
or with \\fte*h brec/e , J^i/uoans of which such u vessel 
may run seven or eight miles per hour. A cssels sailing 
before the' trade make a hundred and twenty to a hun- 
dred and fifty miles a dav , therefore the region of the 
trade-winds affords a ve^y sate and easy navigation The 
vessel jyspeurs to descend a gently flowing river and the 
fttUl&gWe exempt from the numerous toils with which 
the n!K igation of the region of the variable winds i* nt- 
,ea. They have hardly ever to touch the sails and 
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cordage Even un open bi>at could venture to traverse 
the ocean m these parts. The Spaniards, when first na- 
r vigatmg thi<? sea, were so struck with the difference ex- 
perienced in losing thiough the region of the trade- 
wind and the seas nearSjiam, {jbat they called it the Sin* 
of the Ladies, supposm# that even ladies might muster 
courage enough to conduct a vessel through it, the moro 
so as the vanation ot the temperature of the air betw<MMi 
tlmnnrht and day u» so «*iuall that it hardly ever exceeds 
thm* degrees of Eahieiiheit, and fn-ijuontly not half 
that amount, 

IYisoih who have gone to the West Indies m the 
tnu L of the tiude-wmd*, speak with rapture of this pmt 
of thou voyage They cannot enouuh praiw* the fine 
sunny weather, the fi< sh and pleasant extern breezo, the 
cleat blue canopy of heaven at might, Jit up by the sil- 
very moon and the effulgence of tin ^tars But nothing 
strikes their imagination moie touibly than the mdo- 
scnhable magmh(e#u> which is displayed before tlteir 
eyts .a sunset The lowtr pon ion of the sky, ubtffGC" 
from south-west to imitb-i a^t, is dun spread with a bright 
cm 1 1 -on ground, ovir which float light < louds m fairy 
fonn> ot vapours castle, islands, ioekr>, &c of rich nu- 
jicrial purple, sorebie, btoti/o, and btdlmnt golden* hue*. 
Above these fanj^ ^ppai itions the umiison gjudmdly 
fades into adelu ate IfiiJi, which, near th^ yemlh, mingles 
witli the dark blue Ja winch the .sky of the intertropieal 
zoncis is dj>tmuuis]i(% r 

V< se,pls sailing fiou^ I an ope to frbo W(^t Ifldies and 
the countries winch sv round the ( ill 1 f of Mexico mid 
tlu Ckuibbedti Sia, eoi!,nit tik< advantage of the tiadc- 
wmds In the beginning o ^jheir voyage they do not 
try to make westing, but vul sotted a. iid until they notch 
ihe region ot these winds pacing the island of Marietta 
and tlu* Canaries IS or do I hey turn to the west imme- 
diately tin y hav e passed the last-mentioned group, because 
th< \ know that in the tea lying vfcfct of them the trade- 
winds aie still unsteady, and frequently jntenupted by 
calms, light w mils, and putts. They continue, therefore, 
their course southerly until they have passed the tropics, 
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win n the) turn westward, and steer directly to the place 
to which arc bound Along this track a voyage 
from Tape Lizard to Kingston Ui Jamaif a amounts to 
nearly 6000 sea miles A vessel deinirting irom Cape 
Lizard for Jamaica, and tfjwa-hing the Atlantic obliquely, 
in a straight line between the two points, has only to 
make a voyage of about ,‘JSOO miles Tlie W trati is 
shorter, therefore, by 1200 mdes Though along the 
last-mentioned track the vessel hu* frequently to contend 
with (ontraiy winds, it has been ascertained that the \oy- 
age is commonly an orophshul in a less time than that 
whnh lies across the whole extent ot the trade winds; 
so that probably the last- mentioned route 1 will ultimately 
be entirely abandoned by vessels bound to the M eat 
Indies This is not to be attributed to better informa- 
tion on this point, hut to the high degree of perfec- 
tion all branches of seierue and mechanic art have at- 
taincd in our times, winch relei to navigation The 
advantages the region of the vauabV winds offer, may, 
'% y skiltul seaman, hi tumid to su< h an an mml as to 
enable lnui to accomplish the \oiutre in a straight line m 
a shorter tunc than lie would hau* done d he* had ful- 
lowed the track thiough the region ot the traJe-winds 
The north-eaM trade Mow** home to the \eiy shores 
of the American continent, surAuificling the islands of 
the West Indiw, but it does not Wow neiu the coast of 
the Old Continent, being theie so glinted from them hi a 
tract of sea ip which woteilv / inds prevail lins 
tract exflftid^to fift) Audi's oi mop£ off shore This irre- 
gularity is to be ascribed to iheXrteots which thv hot de- 
sert of the Subaru produces . wniie atmospheict The sur- 
face ot tins desert, whjjsri 1 rotihislb of loose sand and is 
almost without any tffie of vegetal lun, is heated by the 
sun's lajs fo an excessive degree, and this lvas the effect 
of greatly rurcfvjmg tlie super mcuui bent air, and of ren- 
dering it less dense tlum the air which covers the sea 
contiguous to the desert When, therefore, the air of 
the deport conics m\o contact with that ot the sou, tins 
lat^rushe* over the desert to re-establish the equili- 
briuSJot‘ the atmosphere, and the current of air thus 
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produced is the westerly wind, w hleh is met everywhere 
alouy the African shores, as far south as the Cajie Vorde 
' Islands These short's have acquired a bad repute 1 cm 
account of the numerous shipwrecks, which have hap- 
pened there This w partly to bo ascribed to the 
westerly wind which blow* directly in shore, but also to 
a current which )uns along the shore southward, and at 
some places sets dimply in ^hore, so that a vessel which 
is so unfortunate as (o become entangled between ihm 
wind and the current, t^n hardly hope to nuke its escape, 
even bv the most strenuous efforts of tin* crew 

When the mvijator emerues hum the region of the 
north-cant nudes utter passing tliPu southern tioundary, 
he enters the teqton of the toltu s This region, like the 
trade-wind*, duos not ocnip) all the 3 ear louud the surne 
portion ol the ocean, for it likewise follows the march 
of the sun, extending t.uthei northward when the sun 
has a northern de< Imation, and rc< edmg southward when 
it caters the southenf h ‘im-phere We hav e seen idreatfg- 
that its mean northern boundary 111 the month of theiv’m- 
ter snhticc lies at alKiut 5 ° N lut ami m those which 
follow the summer solstice at about 12 J N. Iut Its 
southern mean boundaiy is <dw.r\^ found to the nojtb of 
the line When the Min is m ific northern hemisphere, 
it advances so tar mnrawurd, that sometimes the 'south- 
east monsoon is fomVl at u dictum*** of *6“ north of tho 
ime and the parulld^of 3 y N l«4.t may be considered ad 
the southern boundary of the region of calms, fjjjj all the 
time troin the month «w*Alay to lhat*ot Or tofeer, including 
thcfrc months, or tor ha'* a year Even m Novembw 
and December tlie south-e* t wind is frequentl) r met as 
far to the north. But 111 the 'A "^months follow mg the 
winter solstice the southern lx>undary of the legion of 
calms lies nearer the equator, in general only one de- 
gree north of it, and occasionally it iccedes to one or even 
tw o degrees south of Th^ line D^ng this period of the 
year the mean width of the region of calms extends over 
about four degrees, from 1® to 5 1 " N* lat. In tlto three 
months succeeding the summer solstice it is much wider, 
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as it occupies the whole region lying between 3° and 9° 
N lat , or six degrees of latitude 

This region has received its name from the calm* 
which generally prevail over its whole extent, but more 
especially along its northern margin. The dead calms, 
however, arc* frequently interrupted by light airs, which 
are hardly sufficient lo give steerage-way Occasionally 
very violent tornado* s or squall* 1 are experienced, tearing 
awav, in a moment, every rag id canvass hum the chip’s 
yards Its climate is the reverse ol that of the region uf 
the trade-winds, the weather being damp, foggy, cloudy, 
and gloomy, and almost eveiy day some sudden gusts of 
wind, accompanied hy^thundui and lightning, are expe- 
rienced For several hours at a tunc* lain falls in abso- 
lute torrents All those' circumstances concur to lender 
the navigation acios* this legion evtiemely tedious arid 
unpleasant. Kven fast-sailing vessels cannot average 
more than thirty miles per clay, frequently much less. 
-Xjjerc are instances on lieoid ut awe-sol having been 
kept stationary for inoie than tw out v -lour hours, and 
even ol its having lost a few unit's of the* progress it had 
made the day before It takes a vessel commonly eight 
or terylays to get through this legion, and n would tike 
her still more if the trade-winds, by A huh it enclosed, 
on the north and south, did not tfyqucmih encroach on 
its outer boidciMo a distance of ab^ur tin Tty miles from 
the boundary of the calms It is, t/wvevci , mtain that 
vessels filing *o the iftirtl* travel scathe region of calms 
m a shorter tkne than* those whicF'cioss it in a southern 
direction This is to lie asc nbeq to the dneetwn of tho 
light lnoezes, which ficquoy'lj niton upt the calms, und 
commonly blow front lb ^south or south-west, rarely 
from the north of west 

► It is a very fortunate nmnnstance lor the maritime 
intercourse between Euiope and South America, that in 
summer tho southern boundaiyof the region of calms 
lies 5° north ot the equator and that m the space be- 
tween tills boundary and the hne a steady south-east 
monsoon is met with , tor in this season tho equatorial 
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current runs with great force. This current flows from 
cast to west along the equator, but more to the south 
than to the north of it, occupying general ly a width of 5* 
oi latitude Its force in our winter months does not com- 
monly exceed two knots fiei, hour, and is frequently 
nmol) le«*s , but m July and August it runs at the late of 
from three knots to three knot^ and a hall It this cur- 
rent was within the region oi the calms, both together 
would almost lonn an insuperable ban in* to the pi ogress 
oi vessels navigating these seas Even at piesent, the. 
equatorial cm rent sometimes came* vessels sailing (tom 
Eui*0]K‘ to South America out oi their course If ft 
vessel bound on su« h a voyage rrossps the* equator to 
the \v*M of 23" AV long , when the' nuient nins with 
pleat fence, it is frequently earned ioieibly to the w< st 
beyond Cape St Roque m Br.i/d, wheie it is driven 
towards the northern shores of lha/il , and when that 
take's plait* , weeks and even months of toilsome labour 
are required to lining the vessel back to its proper 
course +****#& 

The southern boundary of the region of calms i« tho 
northern boundary oi the wuth-easi trade-wind, which, 
reaches southwaid, when the Min has a southern declina- 
tion, to JO 1 S lut , and m the opposite' season to "about 
2b L S lat Its thendoie eviends over a much 

greater space of tlit 'Atlantic tlian that uf the north-east 
trade-wind AA’hesx the sun is in the 'southern hemi- 
sphere, the whole or the ocean betwee^ 1° N lat and 
&0° S lat is swept by, this trade *Its wi<l4h tifl^cforc is 
3T’ ot Ink, oi 9° mo»e than tint oi tho region of the 
north-cast trade. Its vne*^ withh in the opposite season 
is not less, as then it citen^ horn 3° N lat to 28” S 
lat, whilst in this penod ot tifi year the north-cast 
trade is only found to prevail met 20’ of lat 

This wind in general blows irons tljc south-east, but 
in this direction it undergoes greater changes than the 
north-east trade-wmd Along ftie western shores of 
Africa it blows from the south, declining frequently to 
the south-south- w eat, and even to the south- west This 
remarkable change of direction is ascribed pai tlv to the 
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great elevation to which Southern Africa rises, and partly 
to the peculiar formation of the Bight ol Benin, That 
the first circumstance exercises some influence on the 
direction of the wind is evident from its diminishing in 
force in proportion as wq approach the shores of the 
continent In its vicinity the wind dies away into calms, 
which frequently arc interrupted by light airs, and some- 
tunes by light and even tresh brei /e& In receding from 
the continent, the wind gradually {lasses more to tho 
cast The meridian of 10° W of Gieemvwh may bo 
considered a« a line of separation between the winds 
which blow from the south and those from the east To 
tho cast of that line the wind varus between south-west 
and south-south-east, and to the west of it between south- 
south-east and e«ed -south-east It hardly e\er blow T s from 
duo east, even near the Ainmcan amtincnt Captain 
Basil Hull differs heie ftom other navigator According 
to his statement the south-east trade blows, near the 
equator, from the south , but more to*he soutli it declines 
south-east, and still tarthei on to east-^outh-easf, 
until it icaihes its southern margin, where it eventually 
Wows from the east 

Along that border whuh looks towards the antarctic 
pole, flns tradg-wind. like ihe north-eastern, is fioqucntly 
interrupted by calms, light bieczi^fc ^uid sudden gusts, 
but the vanablo winds baldly cvcj encroach on tho 

^t>n subject to its sway. Other* rant is mure regular, 
blows with gather gieator foroeMhaii the north-east 
monsoon** Itrominoifly blow s, wiitf a fresh breeze, and 
sometimes freshens to a stiung^roeze, so that a fast- 
sailing vessel, ruling hcfoti^nie wmd, may run from 
eight to ten knots }>er hmjpK 

This trade- wmd is \ Jry favourable to the vessels which 
return fium the East Indies and from China It i© 
especially by its aid that these vessel* commonly aecom- 
plwb the voyage lrom ^the Cape to Cape Lizard m th© 
short jienod of sixty days It is, however, less favour- 
able to those which afe on their voyage from the British 
Cliannel to the Cape Though its steadiness, and the 
force with which it blows, favour m a considerable de- 
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greo the progress of the vessels, its blowing* frota the 
place to which their coarse is directed prerents them 
from making a rapid progress At present, therefore, 
such vessels rather avoid opposing the wind They sail, 
after having passed the fine* near 23° W. long , along 
the shores of South America until they have reached the 
southern tropic, when they decline their course to the 
soulh-etwt, and soon enter the region of the variable 
winds, winch here, as m the northern hemisphere, ex- 
tends from the outer boundaiy of the south-east trade to 
the antarctic {>ole 

The progre^ of the vessels which follow this track is 
grcatl) promoted, tor tour or fife months of the year, 
when the sun is n\ the southern hemisphere, by a wind 
which, along the shores ot llrazil, and to a considerable 
distance from them, blows h-om between north-north-eaat 
and east This wind owes its origin to the circumstance 
of the elevated table-land ol i frazil, during the sun r a stay 
in the southern hemisphere, acquiring a considei^lfss 
degree ot heat, which, by being communicated 10 the 
superincumbent an, produces such a raicfaction m the 
atmosphere, that the denser air which extends over the 
surface of the adjacent sea is continually advaneyig to* 
wards those parts ot the South American ointment where 
this rarefaction is*g/ing on, m the same manner as we 
have observed it before, when speukmg’oi the effects of 
the Sahara in proiWcing a wind contrary to the direction 
of the north-cast Lruao-wmd This wind blow^jvith the 
force ot a model ate 01 strong breeze, tike the trade-Vind 
itself. • 

Such a great uiid marked diftei once between the trade- 
winds and the variable winds 'ir^cibly strut k the scientific 
men who had applied their minds to the task ot explaining 
the phenomena, and they begun to account for their origin 
by appealing to the laws oi nature as tar as the) were 
know n at the time It w as first considered tliat the trade- 
wiads owed their origin to the revolutions of the earth 
round its axis, and to the circumstance that the atmosphere r 
though it participated in that motion, could not follow w ith 
equal speed the motion of the denser parts of our globe. 
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This of course must produce a current in the air having 
a contrary direction to that of the earth round its axis, 
and moving from east to w est The strongest proof which 
could bo produced in support of tins explanation was the 
circumstance that the 1 ratio winds occur onl\ in the* lower 
latitudes, where the surface ot tho earth, in its 1 evolution 
round its axis, has to make a laigo circle in tuenrv-four 
hours, and consequently must move with a gi cater degree 
of rapidity than ui the higher lutitudcs. This explana- 
tion originated with the Italian philo&ophoi Galileo, 
but our count lynmu Halley, having collected moio exact 
information it spotting these wind", pointed out several 
facts which woie iiKoinpatihlc w it h the opinion of Galileo, 
The two most decisive points were, tlmt thou aic no 
trade-wmda contiguous to tho equatoi on the not them 
fude, where the diurnal motion of the eaith mouth greater 
than at many other pluies where tiadc-wmds ate met 
with, and next, that the tiude- winds change iheu posi- 
aceoiding to the* s« asons whuli OuM not take phtco 
it truy'* weie only the elicit ol the rotation of tin* tarth. 
He pioposed thuetoie another explanation of these phe- 
nomena Ills lheoi\ tests on the well-established pim- 
ciple that wind is only a ciuient of the «m, or a part of 
our utmoapheE" m a state of moiq m h ss rapid motion, 
and that pnmipal cause is a par#i*)l or IikuI raielac- 
turn of tho air by heat Whim trie au at a place is 
heated, it staves to oeeup) a laiger s*aro , anil as at the 
nunc moment it has beeome huhtei; it is enabled to rise 
highhi into the atmdspheie It, undci sueh meum- 
staiiees, the an supeimnnnhont on a conliguou * place is 
not heated to the same de^o, it preserves a greater 
density, and tins lo*. f ir ; f. ( [ or colder air rushes unto 
the place occupied bv flic liLfhtor an To ic«toic tho iqui- 
libnum 'I lie cui rent of an thus pniduied f what is 
called a wind «-Suj>ported by this pnmiple, llallcy 
ascribes the origin ol the trade-winds to the rmelhetion 
produced in our atmopheic by the appai ent diurnal 
progress of the sun * It appears that the heat caused by 
the sun m the air is strong enough to produce this rare- 
faction to m extent of about 60° oi latitude, ad die trade- 
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winds, including: the reason of calms, extend over such 
a portion of the globe. In this immense space the rarefied 
air is replaced by the colder and denser air; which ie*i* 
over the region contiguous to the region of the trade- 
•winds, and this trans|M>rtat)on ftf air is the to ado-wind. 
As the difference of the density of Iho two poi turns of 
air which are brought into contact with one another is 
not exeat, the wind is of moderate force 

To this the 01 y of Halley an objection is made by 
Hadley lie sa>s that rarefaction alone cannot la’ the 
cause of the trade-winds, as m that » asc the air would 
rush in from all «idcs to that place where the roicfuction 
was greatest, and esptujl)^ «o from the north and south, 
wJioio tin ur is ccitaml} much cooler and dcnsei , The 
wind, therefore cannot blow from the cast The 
coolest liortion of tlie atmosphere' h mg lu ‘lore the pro- 
gress of the sun is, on the north of the hue certainly m 
the north-west , and that ly inir behind !(•> course is in the 
north-east Therefore rarefaction must, on the notfJLvufc 
the eejuator, produce a notth-wesf wind in the morning 
and a north-east wind in the afternoon In the southern 
hemisphere, the sun would be piceodod by a south-west 
wind, and it would be followed l>> a south-east wind 
It appears, howcvei^ that m laying dovfti tins prin- 
ciple, Hadley did nM'near in mind, thjt by the effect of 
the sun's rays the air superincumbent on the inlortropi- 
cul regions, as also fbc s<\i and land, is heated to such a 
decree that the variation of fernpeyituie*ln tw ysajty-Jotir 
hours docs not amount to more than a dogbee, or a de- 
gree and a half, that the air of the temperate leinon 
adjacent the tropics is nearly us much heated, and that 
the variation of temperature „.->t much greater, but 
that m retiring farther from the Iropies to the north and 
ifouth, the air gets cooler m proportion to the distance 
trorn them, In such cm eumsUnces the* air must always 
flow' gently from the south and north towards the inter- 
tropical countries ; and the rarefaetngi can only ]irodueo 
a hardly perceptible increase of the wind, the air being 
supplied by the region adjacent to that in which 
the greatest rarefaction takes place, winch in the 
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northern hemisphere is placed to the north, tmd in the 
southern to the south, of the interttopiod rout) tries 

Mr. Dalton, who adopts the theory uf lladlov, makes 
another objection to Ihut'of Halley, eayinjr— “ llad the 
trade-winds been pioduncd by the daily rarefaction of 
the air alone, independent of the earth’s i citation, they 
should have extended to 50’ N lat. when dm sun i> m. 
the tropic of Cancel, because the heat at (hut parallel 
is then as great as at }O u of S latitude , in tact, they 
ought to have extended in a tri< atci or les<? degree over 
tiie <x>can from die equatoi to th* poh's, and the summers 
have been more tempestuous than the wmtcis, because 
the daily vauation in heat is then greatest " So U 
certainly would be, if the c ountei -eui rent in die upper 
regions of the atmosplicie, of which we shall speak 
puscntly, did not exist But the an of this eounttr- 
nurent, when it ainws at the outer bouudmiex of 
the trade- w md», has been cooled and condenses] to 
a degiee, that it is < nabled tu. press down to the 
surfih e ot the globe, and to < haiipe «>ntu cly the direction 
of live wind 

It opjx'ars that the greatest objection to the adoption of 
the tfceor} of JIallev is the cm uuMaiice, that the trade- 
winds do not blow from due north and south, hut from 
norlh-cAht and south-<a>t This jfh monicnoii may per- 
lia{w lie ox planted in the follow mg wjy - -If the wind 
Could How with a degree ot \ clocitv^qual to the progress 
of the sun, it would blow from due north on the northern 
side of' the jwaces which arc under the influence of the 
perpendicular m>xof the Mm, and fium dm* so lrh on the 
southern «wde ol such place s Hut the velocity of the 
aerial current is uihvi|t»dv less than that of the earth, 
lienee it follows, that the wind has haidly taken the 
direction which is raipaitod to it by the rarefaction of one 
place, when th* place of tlie greatest rarefaction has 
already changed, having proceeded farther west. This 
causes the wind to decline to the place of the groatost 
rarefaction, and thm? the northern wind is converted into a 
north-eastern and the souihorn intca south-eastern wind. 
Wft&i wo further consider that tins piogiebs m the 
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atmosphere is rapidly extending westward — if not inter- 
rupted by the intervention of the land — we easily con- 
ceive how the quick progress of the rarefaction towards 
the west insensibly influences still more the direction ot 
the wind, and hence it is found* that in the western po«v 
tion oi the Atlantic the trade- wind blows nearly Iron* 
due east. Where the trade-wind docs not exactly 
follow this course, its direction has been disturbed by the 
localities of the adjacent continents, as we havi mentioned 
m speaking of the effects of the Sahara, the high land of 
Africa* and the table-land of Uracil 

George Hadley, the brother of the inventor of tho 
quadrant, projiosod «motbei thorny, V hull h>i a long time 
was neglected and overlooked, hut lately has heen 
brought loivwml by Dalton and Darnell It is a pftitiul 
revival of rhe tlieorv of Galileo He supposes, as 
Hulley does, that theie exists a « ontmual flow ot an from 
both tho north and south towards the cquutoi , that lit 
rhe neighboui hood of the poles, and as f.u from them as 
tfie poLu bouudam s of the trudo-w irids, the pro wire tlf’tfl?' 
air is sufiuieutto loop it firmly fixed to the places on 
which it rests, so that no regular current to the west is 
formed , but that m the tract wlicie the trade-wind^ an* 
formed, the rnhxtoiy \ely Hv of tin earth is *o grout* that 
tlie pressure of the an is uut sirihnr nt to keep it in it» 
position, and that within the r* gion of the trade-winds 
the earth moves vvit\, greater velocity than the FUjrtirm- 
curabcnt air, which difference ol inotioiw piudueos the 
trade-winds “The two general busses wf air^ says 
Dalton, “proceeding born both hemispheres towards the 
equator, as they advance are constant H deflected more 
And more towaids the east on account of the earth’s 
rotation, that from tho northern hemisphere, originally 
A north wind, is made to veer more and more towards 
the east, and that of the southern hemisphere m like 
manner to veer from the south wiyd towards the cart 
these two mosses meeting about the equator, or m the 
torrid zone, their velocities north antf south destroy each 
other, and they proceed afterw ards with their common 
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velocity from east to west round the torrid /one, except- 
ing the irregularities produced by the continents. 1 * 

A theory conceived for the explanation of a natural 
phenomenon ran onh bc» tailed jierfeet when all the 
peculiarities by which the phenomenon is attended can 
rw> explained ao<oidiwr to tlie known laws of nature 
That theory which explains the aiutei number of these 
peculiarities is TKMiest the rmih Examining tin* 
Jtheones ot Halley and lladlct on this pnnupie, we 
must give Ihe preference to the toimei, as it accounts 
for all jiooul unties of tfie tiade-wi.nU mu satisfactory 
way, with the exception of tin legion of the culms, and 
itspnruliai nature The fheorv of J I ad ley assigns no 
renson for the change of the position of tin* timle-wmds 
hHordmir to the seasons , rjnr for the difference in their 
direction near the Old imd New Continents Neither 
does it c xplain why, in those places of the globe where 
the mtafoiy velocity of the earlh is iriiate&t, no constant 
_cune nt of air is met willi 4 

“l?fflley, ur cording to the pi inn pics above explained, 
supposed that the beaud and uielud :m uses above the 
more dense poition of the at mosiilu le , and when it has 
arrived at a <vit,mi elevation afiove the suiface of the 
globe, it is conch mod by the c^ld which then 1 always 

i n mails, and is thus enabled to S|»lk" again lower down. 
Jut being unable to retujn to its fo- niei plane, which 
has been occupied by a eolder mid /t*usei an, it flows off 
tow aid* the pedes, oi utlwi towards those parts which 
have sujSpln tlie an to the lurched plane 1 his ex- 
jiuiise ot the upper ait lake*- a tlnectinn quite opposed to 
that ot the trade-winds, namely, to the north-west, fiom 
whu^tjuai ter the creator pai t of the uu had been derived 
who h oeeupied tiieir place within the region ot tlie trade- 
winds Thus two c orients of air are found within the 
trade-winds , of «whnh the lower flows to the south-west 
noith ot the line and to the north-west south of it, whilst 
the upper cuiTents run m the opposite directions. As 
by their longer staybn the more elevated regions of the 
tttmtephere these 4 upper cun cuts become more and more 
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condensed, they by* degrees acquire a density which 
enables them to descend to the surface of the globe, 
which, however, only takes place when they hu\e arrived 
beyond the outer boundary lines of the trade-winds. 
To thi>» proc ess ot nature it is j ascribed that within the 
region oi the vanable winds those which blow' from the 
Miuth-west in the northern, and from the north-west in the 
southern heniispltcio, have a c onsidci able preponderance 
over those which blow fiom otlu r quartets Tins last 
c ire umstmeo ceitainly is in favour of the existence ot 
two upper cm rents Imt still it was considered only as a 
theoiy, winch leqinxd to b< continued bv fuels, until 
in 1 H] 2 an event oec ui i ed w hu f i fstihhshtd at once its 
solidity In the oiuption of the volcano of St Vincent, 
considerable quantities ot ad»es arid other volcano matter 
descended on, ami spiead ovei, the island of llaibadues. 
This event e\citod, at that time a hmh degiee of sur- 
prise, as m fill" pait of the Columbian Sea the tiude- 
wiud always Movv"*\ith (Miisidciahlc force, ,so tiial ves- 
ads tailing fiom St Vincent to Haibadoes aie okh£V*rr 
to make a « ireintoiis course of oine hundied nnlea to 
i each the place ot then diminution 'Jheimlns, theru- 
foio, had been rained uiMinst the prevailing wind It 
cm haidly be questioned that the volcanic matter was 
raxed by the eniptyq- of the volcano tu such an eleva- 
tion that it leached the < ountei -c uiienf^whah Mowing 
from the west, onJjcd to Jiaibadou 

As the Pacific (uean is at least j In ey times as lai go 
the Atlantic, it was -uppu id tlait ihe^ivs Wf nature 
liad the r» a le-s impeded swat, and Uiat consequently 
the tiade-wiuds musr be Lheie mm h more ngulai than 
in the &oa* botw een Aftic i and America This suppo- 
*ilion ice* ued soim 'import from the iieiounls of the 
navigators who vi-ihd the Pacific in the hLtuutu. \ 
Jhit by the miinctnii^ vuvair*' 4 * which h*ive l>een made in 
those seas sun i th * beginning ot tins emhny, om in- 
formation respecting them has been greatly increased, 
and it tends bv no means to confirAi the opinion w hu h 
had been formu ly conceived u^poftmg the trade-winds 
in this ocean Cn the contrary, q v ppe . * that hardly 
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one-half of the Pacific, which according to the former 
opinion should bo continually swept by the trade-wind^, 
is under their uninterrupted influence. 

As to the boundaries of the two ti ado-winds, it does not 
■appeur that there n any considerable difference between 
the Pacific and the Atlantic , at least not a** Hoards the 
Southern boundary of the south-east and the noitlnm 
boundary of tin* north -east winds The fil'd lies, when 
the sun is m the southern hemisphere, between 30 „rd 
31° .S lat , and when it has a northern decimation near 
25° S lat The noi thorn boundary of the? noith-ca-t 
trade is abo found to wr\ between 2b° and 30° lint 
where the two boundaries lie which divide the' trade* 
winds from the rcuion oi calms has riot yet been ascei- 
tamed, as the accounts oftei considerable anofimbos. 
which cannot yet be reconciled It is however certain, 
thut beie too ihc icpion of calms is found north of the 
equator, but perhaps at a mean not mine than three or four 
decrees, aT1 ,j t j lut - ,j. M omorimos extends to twelve degrre ts 
(u«v! ^iorc fiom the line north w aid 

liut m the Pacific the hade-winds do not appioueh so 
nour the western toads of America, is ui the Atlaulic 
to those of Africa Along the shore's ol booth Ainerua 
a southern wind ilwavs blows, and this wind extends to 
a distance of from foui hnndrecv , 'to fp h>e hundred milts 
from the' comment Booml that, distance a steady 
jcgulru trade-wind is met with, jwhu<n nem the equator 
blows from south-east, but tmthdr south gradually do*, 
clujcs'l" east and men eust-noi th-easl It is \ cry pro- 
bable that the* hiph mouiit.iin-iiias&.c 1 '. of the Andes 
pievcnf the M>uth-< asl ti.ide fiom approaching ncdrci tiie 
continent of South \imrua Stdl giculci is the spaco 
which separate* the* north-east tradf horn the shores of 
Me vice and (’ential Ameiua lleie the regular winds 
me onl\ loimd aj a disramvot fiom si\ to ‘•even hundred 
miles bcun +he <c>ad, from the beginning of May to the 
end of December, and dunn^ this penod western and 
fcouth-w cstern winds prevail ,111 the norihern, and noilli- 
woteih winds 111 the southern, puitions of this fur^e 
firaft of sea, 
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With the last-mentioned exception, the tv hole «?a b<x 
tween America and the eastern shores at the island of 
Formosa and of China is under the regular *way of tho 
north-east trade, which is only interrupted by tho 
Ladrouc^, a group of islands extending north and 
south over more than seven ddjsiees, and on the west of 
wtmh south-western ami western winds arc prevalent, 
at least dunxur the period that the Min iia^ a not them 
do hnation Tin group c»l tin Sandwu h Hands lies in 
the direction of the tioac -winds, and does not interrupt. 
th< t course further than that, in the immediate vicinity 
oj ihein, the daily alternation of sea and land bj cozes is 
experienced # 

The south-east tiudc-wind, however, if considered as 
a regular jjcipciuul wind traveiM** onlv over the smaller 
portion of that lognm whi'h should l>o under its domi- 
nion, and this hes towaids the American continent, 
between yi) and 140' \V long Tin* sea. w Inch hes west 
oi J40 Y\ long* is us it vwic dotted with groups of 
island* oi lsohi j i d isTets In this up ion the trud^win*!. 
seems to lie nm\ cited into a moncoon, that is, u wind 
wluthdurmg mu-hall ot the v«»i blows li mu one direction, 
and the othei hub tioin the opposite one We owe the 
first observation on this unovii dy oi the south-east italic- 
wind to ( ’apt, un Fit/ /fly, who in ipcakiiflf oi the l\u- 
niuto Islands, in thi* Dang< rous Arihipelggo of the Low 
Hands, observes fchnt among them a steady south- 
n <c-terly trade wind vails milt from March to October, 
but l hat when the mui is in the southein litihisphe^ west- 
erly w it»d>, sijn^lL, and lams ueiieipunt Cater Hu count* 
gno ua Tifta h iiiom ex'u t rnlorinaiion respecting Oicmi 
changes It has now been asieitamid that a wcsteily 
oi nrtrtii-wt sf(») h monsoon blows with steadiness* force, 
and ueat regularity along tin* noilhi rn short s ol‘ New 
flume a at X< w Jhitum, New Ireland, and all the con- 
tiguous islands south of tire equator u * % fur westward as 
Rotumuh < 1/8 K long ) it continues eastward to the 
Society Island 4 * and the Marquesas, Jiut decreasing eia- 
dutdlv in wtrenuth and steadiness This monsoon tom- 
ffiuiu't blowing wuli tore*, in December or January', is 
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•attended m F< briiarv with squalls and heavy ram, and 
in April and May is replaced by \anuble winds In 
June the south-east trade' or monsoon sets m strongly 
with heavj rains and squalls, uml continues so until the 
end of August In Soptornbei the strength ot the 
south-east monsoon — for so il must be named on art ount 
of the runty weathei with whic h it i* attended — is -pent, 
^and tht' weathei js moie modcuite fioiu tins time until 
the leturn ot the noith-wcst mnuaoon These monsoons 
are met with in the Pacific horn 1 ’ X lat ami la S. 
lat , and occasionally so hu ?outh as I l l u 8 lat but 
their mean southern hoimdaiv may be fixed at Id Is 
lat They change then clwu.ictei, howcwoi, east ol the 
island of Uotumuii 1 lie wt steil} monsoon is less con- 
stant, but blows with fence foi seventeen or eighteen 
days, when it abates, and is soon replaced by an cartel ly 
wind, which blows with a tiesh breeze for uculy the 
same period, when westerly winds Again eonmuMec, 
^usually beginning with a »ale 7 a»d alwuxs continuing 
with artiong hue/e, with sqiulls and iuih Thus tho 
oastoily and wcstuly winds blow altu nat sly fioui De- 
cember to the end of March, when the -.south-east Hade 
seisin with steadiness and hm weatliei 

In thi> ipuuner the south-east tiade is replaced by 
monsoons in tin' western seas ot\be ft Southern Pacific. It 
is somewhat ditto ult to uemunt fey tins apjearent ano- 
maly, hul all citcumstames appeal to prove that we 
must look lot, the cause of these ( hanyes to the almost 
inmufn'iabluislunds^md coial locks whu hcuvei this part 
of the ocean, and some elm* to the solution cd the ques- 
tion may be hmnd in the obsei vations of an attentive 
obxeiver (Iioisbmgh), who sa\s that where shoal coral 
banks shoot up out of the deep wiitei, in run) pkues l>e- 
tween I lie tinpic s, a d( on ase ot tlic prey ailing w ind is fre- 
qm uf I v ‘ xpc'iuuiced For when a sfcudv wind is blow- 
ing over the surfat e the deep water, no sooner does a 
ship get upon the urge ol a shoal coral bank than a 
suclden deci case of the wind is often perceived This is 
ogcvnmm"! b* the atmosphere over those hanks Ixmig 
less nweJieu b) the i.U’.ea ed actuation than ih, t over*: 
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the deep water, and consequently not requiring bo great 
a*>uppU of an to lcstoro the equilibrium as the adjacent 
parts, which are moie heated and rarohod ” W hen a 
single coral bank, lying m the nay of a trade-wind winch 
ha* blown legulnily over on extent of many hundred 
mil h thus able to euusc u Vuy perceptible decrease 
in /he strength of the wind, we may easily comprehend 
that Then gicat number and extent in tlio Southern Pa- 
cific is able not only to change slightly the direction of 
the wind, but even to turn it to the opposite quarter, * 
and thus to exercise an intliieuec on the. state of the at- 
mosphere, neai ly, it not entuoly, equal to that of a largo 
comment , 

'flu* discovery of 1 1ns monsoon has at once set to rest 
a question winch Joi a long inm hud puzzled the heads 
of men When most oi Lhesc islands were discovered, 
The very cm urns far t vox ascertained at the same time 
that ns inhabitants hclonirod to the Malay laotc The 
conformation of tbei^ bodies, theii language, and a great 
number ot then usaires, shoved -urli a similarity tcythOMi 
<>i the Mala>s f that not the least doubt umamed on the 
lmnds of those who had an oppoilunity ot Incoming 
acquainted with tin sc nations as leguidcd then origin. 
Now it was ahead} known that ilie idurnls ol SmIUtra 
and Java, togethn wi^f the Mulay peninsula, must bo 
considered at, the tuft* native places of this nice, and that 
they had «u>iead !%>m these places over the adjacent 
ldand* Mo)ecj\er,'thue were trood reasons for tho 
supposition that the inhabitant- ih<* ijlundh«#f the 
IV’tm* had arnvc'd then* bj- advancing fiorn went to 
east Put* how was such u nugiution to be cotupre- 
jnended, when it could onl\ lie effected b\ navigating m 
open boats against a constant trade-wind which blows 
w iLh considerable font J At present, it m evident that 
the surne noi th-west nionsoofl which carried the Malays 
to the Moluccas has opened them the road to the Yiji, 
Friendly, and Society Mando, arrtt that tbiji nation has 
thua been enabled to take jHissessiotf oven ot the mos-t 
cast ci n of the Paamuto Islands 

The tiade-wiads arc not only ract with on the sea. 
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Countries of great extent are found, on both continents, 
m which they prevail Hut such countries must not be 
raided much armvc the siu-lcvel, and must besides have 
a level surface, wheip nothing occurs that Can break the 
foicc of the wind or cjinnge its direction For jf the 
wind comes in contact with high land or mountain its 
regular progress 1* obstructed, and its course deflected 
into a diffcient dnoitiou O r a considerable tract of 
low land, however, the wind j i^>es without being much 
changed m its dnertinn and v loutv, partnuhuly if the 
land be barren and deslitute jf nimstaic The largest 
of such plains is the Sahara, i Ciout Desert of Atrua, 
where a strong eastern wind ulwuys prevails, which 
in daytime freqm ntly increases to a gale, but towards 
evening abates, arid at night mostly lulls mto a dead 
calm In the eastern distiicts of the deceit, the smfaci? 
of which is nioic diversified by depressions and emi- 
nences, and at some places by short and low rocky 
ridges, the wind is levs constant,, and blows with less 
vioiVMce. An easterly wind passes also almost without 
intern uplion, over the woody plain drained by the river 
Ama/onas Hy ils assistance the voyage agamst the 
stiontr current ot the nvei may he u<<ompli«hcd ia 
neatly the sometime as the voi age downwards by means 
ui the current This wind is Yiod crate near the mouth 
of the nver, byt increases in sliengjh m projwirtion as it 
ascends, and at the base of the Ay e* has acquit cd such 
force, that it is almost impossible to keep one's footing 
agaitWf it „ A similar i.istcily wind, though of less 
strength, is nearly always sweeping over the vast and 
treeless plain traversed by the lower course of toe 
Orinoco. 
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The tiade-wimis, a* we have seen, blow the whole year 
round from the same quarter Though they facilitate 
the navigation of those spas in which they are found, 
they do it only in one direction, and greatly retard the 
progress of vessels which have to* puisne the opposite 
course \ vessel liearimr up against the trades can only 
advance ny tacking, and then hut slowly ISuch voxels, 
therefore, try to avoid the wind, where it is possible, by 
a uiemtous route, and through s t as where variublc winds 
picvad This, however, would, in most case*, carry 
them too far out oik the direct com sc r lhey pieter 
tin refore, to sad, hy the assistance of the tiacle-viHids, 
either to the north or south, and continue in nuch a 
diiectton for M?veial hundred miles, until they think 
that they liave arrived at a place horn w Inch, by ano^ier 
tack, they can fetch thtyporl to which tho^ are bound. 
It is ea ay to conceive 'that such voyages must be ex- 
tremely tedious, uliioh is also confirmed by the great 
difference of time urn Inch the out-voynpes and the re- 
tum-vouisres are performed between tw^i places lying 
east and vyest of one another, and Within tfce intfOence 
of the tradf-wmds For instance, shins which leave 
Jamaica, and are bound to the Virgin Islands' Antigua, 
or St Kitts, take* seveial weeks to accomplish the voy- 
age, whilst they return fioin the last-mentioned place to 
Jamaica in a few days The navigation Ik* tween tho 
ditfciont islands of tlie Canaries is attended with the 
sam<? circumstances During the prevalence of the trade- 
wmds in these seas a a ebsci can run from Teneriito to 
Hierro in less than one day, but to refturn from Hierro 
to Tencnffe generally takes ten or twelve days, and some-* 

* times even three or four weeks. 
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XJut winds prevail in anothei part of tho occai which 
arc much more 1 fuvouiablc to navigation These winds 
blow lor six months of the year in one direction, and for 
the other nix m an opiKPQte couise They are, there- 
fore, called periodical vvimls Tiny arc almost entirely 
limited to the noithem pait of the Indian Ocean Most 
of the countries and islands surrounded bv the sea in 
which they pic vail arc inhabited h> Malays In the 
language of these j»o<*j>lc* tlo uo called rnoot*f*n t a term 
whfch pioperly signifies year oi season 'Fins tenn has 
been rect i\ed into the English language m the corrupted 
form huh* soon* 

The monsoons thv not ^w cep over the w hole of tlte 
Indiau Ocean. In its most southern parts variable 
winds prevail, winch are met with in the seas ex- 
tending bom the unturctir jxde as tar north as 28° or 
2tf° S lat Noith ot this paiullel the sea is subject to 
the south-east hade, which however, m the Indian 
Ocean sweeps ovei a mix li smalle** extent of sea than m 
the' Atlantic or t\u itu Ocean In tlic Indian sou* it 
does not usually ie<«h bother noith than Id° or 12° S 
lat., though of t.i>innully it advam cs to 10° JS lut The 
parallel ot 12° b Lit may be roiistdeied as the mean 
northern boundaiy ot tin 1 hoifh-enst tuide m the Indian 
Ocean * 

This iiaralkl is the southern rjoumlary of tlic mon- 
soons, whi(h heme rule over tb ir whole ocean to its 
most northen^ recesses Uefore we tntei mtou detailed 
account of c <hese wmds, ami the peculiarities with which 
they are attended, it must be noticed that* at no season 
of the year is the whole extent of the sea undei the 
sw i\ of one monsoon but that all tlic y T eai round two 
lnonsoon^jje swot pin a it£ sui taco They blow hom 
diHeroutSPrt not opposite ijuarteis It must not, how- 
evei, be lmapmcd that both motwoons pieviui on the 
same portion ol tlje sea at tlic ^uic time, cithei alter- 
nately or othuwise, hut that one ot them sweeps one 
pr*rtion of it, v lhM the other is subject to another mon- 
soon The line which seriates the two monsoons blow'-' 
ing at the same time Uls near the equator, and tins grew 
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circle may, therefore, be considered as their common 
boundary As those monsoons which prevail noith of 
the equator have most attracted the attention of Euro- 
peans, on account of the great influence they exercise on 
their commercial intercourse vpth India and China, it 
seems advisable to take notice of them first 

On the noith of the equator the Indian Ocean con- 
sists of thieo Jaaffo pul fs, which, proceeding fimn \vqet 
to east are called the Arabian oca, the Bengal Sea, or 
Gull of Bengal , and the Chinese Sea In these three 
seas a north-eastern wind prevails when the sun has a 
southern decimation, or horn ()< tnbci to April, and a 
south-western wind when the sun’s peipendicular rays 
fall on the northern hemispheu*, bom April to October. 
The first is culled the north eiust, and the second the 
south-west mousoon. 

It is not quite correct to say that either of these mon- 
soons blows for mx months They loudly anywhere 
prevail for more th^ri five months, and there are two 
months of the year in whith no monsoon is met wtth m 
the Indian Ocean, namely, from the middle of March to 
the middle of Aprd, and liom the middle ot {September 
to the middle ot October At these periods the changes 
of the monsoons are effected At seme places it occurs 
a week or two sooner, aim at otlicis later When one 
of the monsoons isoibout to cease, the wands grow gra- 
dually weaker, and occasionally replaced by calms. 
The atmosphere, even on the sea, begins to be m a dis- 
turbed state, the air becoming sultry, heavy* awl rt%gy, 
and the sky ercast The winds also frequently change 
the quarter from which they blow, and are accompanied 
with gales, hurricanes, thunder-storms, and rains After 
this state of the atmoftplieie has continued for three or 
four weeks, the weather changes, and the other monsoon 
sets in. It is certainly a remarkable^but well-esta- 
blished fact, that as soon as one of the monsoons ceases, 
the clouds m the upper region of ftic atmosphere take 
the direction of the opposite monsoon, though several 
weeks must pass before this monsoon descends to the 
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lower strata of the atmosphere, and becomes prevalent on 
the sui face of the sea 

The 7iort/i-eaut blows from November to Mareh It 
extends at some places to one or two degrees south of 
the equator, and blows with the greatest regularity and 
force in the Arabian »Sea Along the e&sti m shores ol 
Ainca it becomes soonci settled than m the middle of 
the sea, und neur the eqputoi gorier than at Cape (iuur- 
dalui and along the coasts of Aiabia It blows m this 
sea with the greatest force m the month ot January, 
and is most violent in tin' northern parts, especially be- 
tween tile island ot Socotra and Boinbu> W hen stearn- 
navigntion was introduced in India, the first steamer 
which left Bombay lor the lied Sea found the wind so 
violent, and received such damage, that she was obliged 
to return to Bombay This monsoon does not bring 
ram to the count ncs surrounding the Arabian Sea on 
the east and north, but during its prevalence the eastern 
shores of Afuca have then wet sfvuftjn, rain iallmg abun- 
dantly horn the beginning ol November to the end of 
March It must, however, be observed, as an ascer- 
tained fait, that the monsoons do not bung lain m 
themselves, an not a diop of rain commonly fulls on tne 
seudunug then prevuhne e , b^4 no sooner docs the mon- 
soon reach the shores of a county thun the rain pours 
down • * 

In the Bay of Bengal the northeast monsoon makes 
its appearances some what later It does not regularly 
80 1 in, nor <#uos it bfbw with lorce, beloic the beginning 
of December, when it blows from oust-noi th-east or 
nor th-north-cast In Januaiy it is commonly subject to 
iirogularity in stiength, and fiequently declines to south- 
east In March it ceases entnoly m the centre ot tho 
gulf, where it is commonly replaced by calms and some 
light -variable tfinds In the north-eastern parts of tho 
gulf, and ulong its* shores, it then blows faintly, with 
long intervals ot calms Though tins monsoon in the 
Gulf of Bengal remains unsettled till December, it is 
' Reeded for Jive or six weeks by heavy squalls and 
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wind* m the southern parts of the sea, especially along 
the coast of Coromandel , and it is during these squalls 
that this port of Hindustan is fertilized bv abundant 
rams* 

In the Chinese Sea, and those parts of the Indian 
Ocean which are immediately connected with it,* the 
north-east monsoon is also subject to some irreguliintios 
It blows there with more urntoirn strength than in the 
Gulf of Bengal , but its (lire( tion undergoes many 
changes, which .ire to he ascribed chiefly to the direc- 
tion of tlie coast which surrounds the Chinese Sea In 
the sea which separates the Philippine Islands hum 
China it blows regularly from the norfh-< ast, but in the 
I3ay ot Tonquin itdochnis to flic north-noitb-east, mul 
along the coasts of Cochin-China it pioceeds fiom due 
cast, whilst m the Cult ot Siam it comes iioin the north 
from November to Januaiy, but dm mg the remainder of 
its pro alence declines more In east This mousoon 
brings ram to all the (outlines which enclose the Chmeso 
»Sea on the west and %>uth \\ heie the winds bly^ di- 
rectly m -shore, as they do with Cochin-China Proper 
and the noitiicrn coasts of Borneo, the rams arc very 
abundant A trust-woi thy tiaveller states that during 
his stay at Turon Bay, in 'Cochin-China, the rains vfere 
so abundant and incest Tt lot more than *t wc u ty -four 
hours, that the surf. wo of the sea was oovcied with a 
stratum of fresh watAj, which was found good enough for 
culinary purposes T an^ 1 the cushs of his vessel were filled 
With it. % • ® 

The &outh-u'est monsoon does not reach llie equator, 
but is usuall^met with at a sliort distance noi th ot the line. 
It blow r s from the middle of April to the end ofbcpteni- 
bor Like the other monsoon, it is most regular, und blow s 
with the greatest foire, in the Arabian bca Along the 
coast of Africa, bung influenced by the trending ot tho 
shores, it blows from south-south-west, anJ there it makes 
it*, appearance as early as the end of March, but along the 
western shores of Hindustan it is not mft with before the 
12th of April Along the shores of the last-named 
country it advances gradually froxa south to north, set- 
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ting in sooner on the coasts of Travaneore and Malabar 
than on those of Canoru and Com an At Anjineo 
30' N lat ) it seta regularly in on the 12th of April, 
but at Bombay (19 1 * N lat ) nnlbcioie tlie 15th of May, 
so that its progress extends only at the mte of one degree 
of latitude hi about three ’’days It re«a hos the coasts of- 

Arabia and Beloochistan still later Tius monsoon brtugs 
ram to the w extern ithores of Jliridustau. The nuns. tiro 
very abundant in the ymtlimn Judricts, but decrease 
gradually in pioeoediiig lai (her north. At Telln berry 
(12 J N lat ) the annual quantity ot lam amounts to 1 lf> 
inches, but at Bombuy it doi s not eveeed (id inches , and 
tin* delta of the Indus piuhublv has not more nun than 
the vicinity of London (20 milus) 

In the Ba\ of Bengal the south-west monsoon is more 
ivgnlui in strength than the notth-oiuO: morihoon, but 
vanes more in tin eetion , lor it blows frequently from 
the houth and e\ eu irom the south-east, especially near 
the mouths of the Gaugi ** llaully anv ram talk during 
the piy valence oi this wind on the Western slums of the 
liennal Sea, but thiro an* vt*t\ abundant lanioon the 
northern ami eastern shore s Then* ranis fertilise the 
groat plain of Bengal hv nosing the watcis of the Gau- 
ges above it& banks, and la) me under water an immense 
tract of country *1 In ) e\teiu^\iver the plain to the very 
base and oven over the lower dcchvvtics of the Himalaya 
Mountains, and'ulmir tins range as JPi north us the point 
whence the Ganges ksues from tin /mountains But the 
quantity decreases as the ram advances farther noith- 
WJird. Thekuinua) quantity «>f nun at Caleulta u» 72 
Juchok, but at Benares not more than 46 juvhe* fall an- 
nually, and still less in the level country which extends 
farther to the noith and wc«t The greatest quantity of 
nun, however, appeals to fall on those countries w&ioh 
enclose the Buy of Bengal on the cast, especially on those 
adjacent to its northern parts, in Chittagong mid Aracan, 
where, according; tu*a rough estimate founded on partial 
observations, the annual amount of rain is not less than 
200 mehes 
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to the south than the west, blowing m general from south- 
south- west. Its strength is considerable, and it is never m- 
ten opted with calms, except near the equator, but is some- 
times accompanied by high winds In this sea, too, this 
monsoon brings rum to uil the qpuntnes lying to the north 
and east of it In the Philippine Islands, and along the 
southern shores of China, the rainy season sets m about 
the beginning of May, and continue*- to the end of Septem- 
ber oi the beginning ot October These ruins must Iks 
called abundant, w hen compared with the quantity which 
falls on the countries without the tropics, hut they are 
scanty, when put in oonrqwriMin with those oi Bengal, the 
coast of Malabar, or Chittagong. • 

It is uot possible to determine exactly the place where 
the north-east monsoon teimmatos on the side of the 
Pacific, as m these parts its direction docs not materially 
differ from the trade-wind which sweeps over the north- 
ern portion of that ocean But as the south- w'est mon- 
soon blows m an opposite direction, it is clem that there 
nimsl be a place where it teimmates, and where thar*trado- 
vund begins Some authors an* ot opinion that the mon- 
soon extends as fat north as Knisiu, the most southern of 
'fttie J<tpuucsp island*, but it appeals that it does not reach 
so fai , and that it coays tu blow near '2V M N laf A 
.similar dnAtnrecmcnl exists respecting ith*ea*tem boun- 
dary. Most authuT- nnuntam, that m.thut direction it 
extends to the La\oncs They rest their opinion cm 
the circumstance* that west of these islands the western 
and soul h-w extern wonds prevail *m sifhirger , bot it ap- 
pears that jins wind has no connexion with the monsoon, 
as in these oceans, between the Lad rones arid Philip- 
pines, a tract of sea octnis several degrees m width, 
where the eastern trade-wind is met with all the* \ear 
round Accoiding to the greater number of facts which 
we have for determining this point, lf^would «‘em that 
tiie eastern lx>undury ot the south-w est monsoon must bo 
fixed near the meridian of 136° E%f Greenwich 

As soon as the peculiar nature of *hcse extraordinary 
wiuds was known, and the* phenomena by which they are 
attended, an explanation ot their origin was nought for 
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and touted. It appeared that this explanation could not 
be founded on a firmer base than by icsting it on the 
same principles by the application of which il alley had 
succeeded m explaining m a satisfactory way the oiigrn 
of the trade-winds, Vor this pm pose it was minted 
out, that the Indian Ocean riitfcis greatly bom all other 
large portions of the sea lying within the tiopic*, as it i:* 
on all sides surrounded by land, * \' k t pt on the south-west. 
Though there is a laigi open space of se«i between tho 
eastern coast of Africa and the isl<md of Madagascar on 
one side and the noilh-w extern slioie of Australia on tho 
other, yet these lountues, consisting mostly of sandy de- 
sert, must gieatly dttpet the state of the atmusphcie when 
their surface* is heated to a gicut degree hv the long stay 
of the perpendicular lays of the sun Ilcnec it seems to 
follow, that w lien the sun is in the southern hemisphere, 
and has heated the sandy plains of Austialia and Africa, 
the air superincumbent on these count lies i" so rarefied 
as tu rise into the lughei regions ajjd thus thccoldoi air, 
winch m that season envelops the not them hemisphere, 
rushes south w aid to re-establish the ecpulihnmn of the 
atmosphere. This run enf of an i- the north-east mon- 
soon of the Indian Sea Tins explanation is satisfy tory, 
as ft is not at vuuauce v\itli phenomena with which 
the wind hT attended It recent s, on the conti ary, a 
strong xuppoit from the gradual jaiouiess of the wind 
from south to noith Foi it is evident that, as the raie- 
faction of the air is first effected in the southein parts of 
tho o*can, the dir re n/ must first bet ome peieeplible there, 
and only wfien it continues longei, and mjrea&cb gra- 
dually, is the moie distant air called m to supply the de- 
ficiency Therefore the nouh-east monsoon begins near, 
the equator and extends gradually northward to Capo 
Guardaftn and the shores of Arabia 

The same 1 principles woe applied to explain the ongm 
of the south-west monsoon Along the northern tropic, 
and cjp both sides oHt, countries are found which form a 
part of the continent of Asia, and here, too, are large 
plains, some of w r hich have samlv soil and are subject 
^bo heutod to a great degree when under the influence 
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of the perpend it uiar rays of the sun* Under such cir- 
cumstances a considerable rarefaction of the uir must take 
place, and the consequence is, that the southern an , which 
is only heated by the oblique rays of the sun, and conse- 
quently much coldci, hows northward to replace the air 
which has escaped by rarefaction * We must now obwnc, 
that tins explanation i> not in accordance with the pheno- 
mena If the rarefaction of the an, which is the sup- 
posed cause of the wind, takes place near the tropic, it 
follows, a* a mattii of com si , thut the wind must make 
its first appearance men the ttnpic It do< s not, hut it 
appears to uriat, hist, in those tracts of the s>cu which lie 
near the equatoi luither, we should expect tlut the 
wind would extend gradually hum the place of raiefac- 
tion to those pails ot the sea which aie contiguous 4 to the 
line It does nut , but it advance from the equator to 
the tropic, cn to the plate when, a« ordmg to the hypo- 
thesis, the rai efac tioii ot the .111 on At Anjeugu, as 
we absolved, it is fck more than a 011th sooner than at 
llombay It nu\, perhaps, be obj< tod, that th^jfieet 
takes place immediately aftei tin* su , m its progress to 
the northern hemisphere, hastiusSi l the equator, and 
consequently then* the wijuJ must first make its appeal - 
ance ihn to this we answer, tliat the >un«at that time 
must rarefy tlic air 14'ar the line, and that, accenting to 
our knowledge uf thf constitution ot our atmosphere, the 
wind should continue to blow from the north, a* at that 
time the air imurnbent on the northern hemisphere, 
haying been deprived of the poipPndiculaf rays of the 
sun for six iiiontli*, must certainly be much colder than 
that of the southirn hemisphere, which has been exposed 
to the sun’s full force for holt' a year An hypothesis at 
variance with all the phenomena it attempts to explain 
cannot be admitted It would therefore appear that our 
knowledge of tin laws of nature is still Too incomplete 
to aftord a satisfactory explanation of the origin of the 
south- wesit monsoon We shall only observe, that the 
w md closely accompanies the sun in its progress, or rather 
precedes its march On the 21 st of April the sun has 
advanced twelve degrees from the equator, and on the 
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12th of that month the wind in variably sets m at Anjengo. 
On the 2Ut of May the perpendicular rays of the sun 
fill on the parallel of 20° of northern latitude, and on 
the 1 5th of that month the w ind sets m at Bombay 

We pass to the numsoens which pievail m the Indian 
Sea south of the equator Their southern boundary, as 
already ob«eived, lies between 12° and 13 g S lat , and. 
as on the noith tiny frequently met with at a dis- 
tttnee of one or tw o decrees noith A the equator, their 
northern boundary may In* fixed at 1° N lat In the 
region confined I)} these two lines a south-eastern wind 
prevails wiun the suu has a northern dirlirianon, from 
Apiil to October, and a north-western when it j* in the 
southern hemisphere, from October to Ann! Here, too, 
the < hangeol the monsoons bikes place uuiing a space of 
from three to four weeks, ut which time the *ur is m a 
vcj y unsettled state, and aMematcly subject to gales, hur- 
ricanes, vaiidble winds, and ealms 

The south-east monsoon blows Qiimuonly from tliat 
quark, whence its name is di lived, hut as the long chain 
of islands, of whu h Java i* the hugest, ln*s in flit* middle 
of the region, awl extend.* nearly due east and west, the 
monsoon takes «dso that dnertinn m this part of the sea, 
and Thence it is « ailed b> some v euM monsoon In that 
part of the Indian Oe ■‘an whu lilies between the noi them 
shores of Australia and the equatoi^this monsoon blows 
with great regulauty and consideiar*< force, but west of 
Htta Strait it is frequently weak, and sometimes inter- 
BPred hy otbor ’winds It is a remarkable fact, that this 
monsoon is novel attended with heavy and las/ mg ram, as 
tlie others me, though during its pi evidence smart showers 
are rather frequent at many places, and perhaps every- 
where But ui general the w eather is comparatively fair 
and settled 

The noith-w<i r t monsoon prevails from November to 
the end of ApnL In the sea betw een Madagascar and 
Sunda Strait it varies in direction between north*west 
and south-west, and is there in general not very regular 
In strength, except in December and January, when it 
j/lows with force. In the Java Sea— as that part of the 
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Indian Ocean ig called which lies north of Java oml ex- 
tends eastward to the island of Timor — aud m tho 
Molucca Sea, which lies between Timor on the west and 
Nt w Guinea on the east, this wind commonly blows from 
due west, hence it is frequently called tin western 
monsoon. In these seas, and also south of them to the 
shores of Australia, it is regular, and blows with ion- 
siderable force This wind lumps the lainy season to nil 
countries to which its* influence extends , and though the 
quantity of ram is not so pi eat as in some couutncv sub- 
ject to the vouth-west monsoon, it is rathu ubimdant 
even for rountnc* lying between the trujacs These 
rams appeal to fall in greatest abuydance on the noithern 
shores of Auslialia, wheie the tcuMMig resemble those of 
Hindustan, as fai as Ihoir um>lan< y is icgaidcd For 
dui mg the months oi June, July, August and September 
not u drop of ram fulls, whil-t in the uthei months, 
especially in December and January, the rJins aie very 
heavy' though pei^aps nol quite so heavy a* in many 
places m Hindustan t jy 

The south-east monsoon is considered ns n < ontmuation 
oi the tiade-wiml of the Southern Politic Thete is 
certainly a great resemblance between them in chaiucfer, 
both being serene, aiuj^cry lairlv, if ever, attended 
with heavy rains l>cMd«s } wc know that in ihe season 
when this monsooft prevails, the ^outh-east tT.id<-wiml 
extends ovei the *v hole lueadtli nl tfie Pacthc to the 
very shores of Ausliahajind New Guinea Consuleimg 
this monsoon as a c ontmuation s of the tiade-vund, its 
origin does not lerpure an explanation # 

The noi th-w est oi west monsoon, howcvei, which in 
almost all it* phenomena djfteis greatly from the trude- 
windg, would ceitaudy claim an explanation of iN oiigin, 
but hitherto no hypothesis has been ofleicd for that 
purpose This apparent neglect i s partly to be ascribed 
to the difficulty of the task, and paAly to the circum- 
stance that tbs monsoon was ccAisiciered to occupy m 
the Indian Ocean, the place wbch ,m the Atlantic and 
Pacific is taken by the region of, calms Now as m 
this region western and south-western winds mo mo m 
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prevalent than others, it was thought that north-vest 
monsoon did not require a particular explanation. But 
tlie supposition itself was ill-founded For m the At- 
lantic and Pacific the region of uilrcis lies north of the 
equator, anti -the vest nirttiboon exercises its influence 
only on the sea south of the line The difference be- 
tween ihern is also proved by the latest accounts, accord- 
ing to which the icgion of calms and the vest monsoon 
exist separately in the Pacific Until within a lev years 
this monsoon appeared only to plav a subordinate part 
among th<* monsoons Rut it now appears to constitute 
the leading feature, as it lias been disroveml that it 
extends into the Pacific*, to the my centre of that ocean, 
01 to more than half-way between Mew Guinea and 
America For, as wcotaervetl in speaking of the tiade- 
Winds, its etlocts aie expeneneed as fur castas the Mar- 
quesas Islands Fiom these islands (140 v \\ long) 
tne western monsoon is met v ltli vestvai d to the him them 
extremity of Madagasoai (315 u W *iong ), so that it 
blows frier one hundred and seventy-five degiees of 
longitude, or nearly ovei one-half of the globe Jhveiy 
one v ho considers the nature of this monsoon, will be 
aw ate, that the principles on winch the explanation of 
the trude-w ind> rests aic quite ir^ulhc lent to i onvey an 
idea of the manner in which the w< st monsoon oi lg mates. 
Thu the utmost inmimeiable islands ar/1 eoial leefs with 
vhuh the Paeifii is lieset between tlu* equator and the 
southern tropic malerially eonlnbute to the formation of 
this monsoon, ettn harthy he < ailed in question, but in 
what maimer then influence is overused remains ttseciot. 
Here, too, it is evident that there must exist in the 
atmosphere of our globe a process of nature with the 
lavs of which vc an 1 not vet acquainted. 

The fence with which the monsoons blow is much 
greater than that the trude-wmds When m foice 
they blow n moderate gale, and even n fresh gale In 
such eases a vessel can hurdly carry till its sails, and is 
obliged to proceed with the upjior antis reefed, and 
sometimes tloublo-recfed The force of these winds, 
tlu; circumstance that the currents always flow 
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with tho wind and run with great force, rer 4 it an 
extremely tedious and laborious task to we' up against 
them. Frequently it is quite unjiossible u stem their 
violence in any way Nothing can he gained by tack* 
ing and hugging the wind close Many vessels, which 
luv»* made efforts to force their way against it, have 
been compelled to give m, and to enter the nearest 
harbour to wait until a change of the monsoon takes 
place Othei vessels have been obliged to change their 
course, and to reach their place ot destination by following 
a dillerent track, wide of the straight route, and thus 
avoiding the monsoon W hen vessels sailing from 
Euiope to China uic by some accident prevented flora 
reuclnng thexrgionoi the monsoons m the favourable 
season, they find themselves reduced to the alternative 
either to remain in haiboiu for tour or live months, 01 to* 
leave the direct track foi another <dong which the wind 
is mote favourable to their prugress Thus a vessel 
bourn! to Canton, and arriving in Sunda Strait mthe be- 
ginning of December, cannot accomplish its ffljfoge by 
running north and north-east through the Chinese Sea, 
as m that and the following month the north-east 
monsoon is too strong, >and opposes the progress of 
tho vessel with too gi'«at violence Shu must, there-* 
fore, take anothei # route, whete the obstacles arc less 
powerful. The ^traits of Macassar, between .Borneo 
artd Celebes, offer «uch a mute, as it lies horn south to 
north Having passed through it, t^e vessel finds a 
northern w r md m the Celelies Seaf, and nwist fifcs* east- 
ward into tfie Pacific, leaving the island of Sanguir on the 
right But the Straits ot Macassar are onlv practicable 
for such vessels to the end of December or tfie beginning 
of Januaiy. Later m the season northern winds prevail, 
and are attended w ith strong currents and a very rough sea. 
Then the vessel must suil fai ther to the east, pass round 
the southern extremities of Celebes and hence direct its 
course through the Molucca Sea towards the north- 
western extremity of New Guinea, if ear which it passe* 
through Pitt’s Strait or Dampicr’s Strait into the Pacific. 
This route is very dangerous on account of tho rocky 
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islets which arc dispersed m great number aver this 
part of tlw Indian Ocean, and it is only open to the 
Huddle or, at the utmost, to the end of February. But 
as about the same time the strong northern winds and 
southern <nirrents m Makassar Straits abate, tire vessel 
may then take the route through that strajt. All tho 
vessels which are compelled to follow these tracks must 
enter the Pacific, and pioeeed in it us far as 1^6° E. 
king., whence ihe\ direct their course to the Chinese 
Sea, and enter it by the Stiaits of Formosa 

But 1 hough tlie monsoons to \ easels which miss the 
right season, render the voyages long, tedunu, and 
laborious, they greatly promote those of ships that anive 
m these seas at tin* right penod, and more than other 
winds It is ehietiy by the usMstance of the north-east 
and north-west monsoons that the \ oyuges of mercantile 
vessels bound fiom (\mton io England arc accomplished 
in the comparatively short period of 120 days, or four 
months, as ibe spate they have to *i averse does not fall 
abort or']4,<K'(MmU ^ so that tin' progress ol the vessel 
is neaily 120 milts per day The advantages w'hich. 
vessels sailing fioni Einope to 'Calcutta, Singapore, and 
Canton, deme from tin south-vert monsoon, are nearly 
equal, though then vo\agcs<<aie considerably longer, 
which is to be ascribed to causes not connected with the 
monsoons * * 

Great as tlie advantages aic which the trade and navi- 
gation of the Europeans derive from ihe monsoons^ they 
are hut viryjsutall vv^ien put into comgatwm with those 
which ate imparted by them to the inhabits it* of those 
eountru s who h arc placed within the teach of these 
winds Their intercourse by sea is voiy tnsy and cer- 
tain at the «ame time \\ lth one monsoon then ves«elg 
leave then country , and with the othe^ return to their 
homes. Chinese vessels from Canton and other places 
irdfe‘ neighbourhood leave their jiorts m January, when 
tn^north-eftet monsoon is in force, and after a voyage of 
twelve or tifteen uay« they arrive at *SingajK)re, where in 
a couple of month* they sell their cargoes, and after 
haying settled their affairs they i eturn home, tow ardg the 
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etui of April, with the south-west monsoon, with what 
they have bought at Singapore tor the Chinos© market. 
The icturn voyage does not take more than twelve or 
fifteen days, foi on both voyages they have continually a 
fair w l The coustiuctiou of then .vessels is uduptied 
to the strength of the monsoon, and they do not carry 
more sail than tin* wind permits To these eireumstmieea 
probably it is to be utnibuted that among the vessels of 
the natives ot tho*»e commies the shipw tecks uie not 
mote nuuimous than m othei paths of the ocean, though 
the Chinos© Seal" hum h (headed by Eutoja an seamen on 
account ol its niimcjou* lucky inlets 

We find that by nature tin* wbo(p mean i divided into 
three legions, which aie midei the mliueuce ol thotude- 
winds, of the monsoons, or ol variable winds It is hero 
perhaps not out ol place to take a upid view ot the ad~ 
vantaucs navigation deiwcs from the provading winds of 
each ol they© ioiriuns, by mqumng in which of them 
navigation ha- bce^ caibcst practised We shall first 
mention the tact that even at pi ©sent those nati on^. w Inch 
tan) on navigation on a large <cule, aio found to inhabit 
those <oimtin*s oniv uhuh ^u*'-vrtuid tho region of tho^ 
vanable winds m the i\oi tin m Atlantic, and those which 
lie within the leach ot th^nousoons Ail other nations 
have either no seuJoring vessels at all, oT only such a 
small nurnbei as noi*to bo taken into account m a general 
Mew of the subject* 

When wc consider the |>eeuliar nature of the trade- 
wind*, we must be directly awaie tjiat nt) portions of the 
tcean uie lev favourable to the first atteriipt« of navigar 
hon than those winch are governed by these winds 
With their aid, adventurers may easily get far from their 
countries, but they preclude the possibility of their re- 
turning Under &meh < j remittances, it can never have 
entered the head of a man to make tlio attemiit of navi- 
gating the sea at large It is therefore'probable that the 
region ot the trade- w mds was nev*»r navigated until it 

r s entered by seamen who had acquired skill in turning 
account every kind of wind, by a long practice m the 
region of the variable winds. Such seamen alone could 
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muster courage to enter on so arduous an enterprise, from 
the difficulties of which tho\ r ould only disengage them- 
selvet by their supenoi t-kill m managing a ship We 
may here remind the reader, as a fact m support of this 
opinion, that the, Portuguese, m their ever-mcmorahle 
first voyage round the C?a}>e of Good Hope, never met 
with a vessel larger than a moderate fishing-boat un the 
western shores of .Africa, nor on the eastern until they 
armed at the town ol Mo/amlmpn , which is built, as it 
weie, at the very cntnui'c of the region ol the monsoons ; 
for the nni th-i .i^t monsoon extends tai southward into 
the strait whu h sejiuiatc« the island of Mudauuseat tiom 
the Afncan «ontuient In tlic haiboui of Mozambique, 
however, the l*oi tugucse found siulating voxels, und 
pilot** who cornluc ted then vessels thiough the region of 
the monsoons to the shoies of Hindustan 

The first attempts at navigating the recion of the 
variable winds must certainly have been beset with great 
difhc ulties, and their piopioss in navigation must liave 
been vtrv slow. We shall not dwelt on the great bkill 
it iequiml to meet promptlv all tin changes of the wind, 
both in direction and bh '^irth, which skill could onh be 
acquued in a peuod of rn^nv generations A much 
longer period must have passeuj>c lore long v oyagea w era 
undertaken* 'It ceitainly snonhecame evident that it 
was very possible to act omphsh lon^ voyages, but still 
there lenuuncd ‘a doubt, if not respecting their issue, 
certainly respecting then duiation This uncertainty 
must lor a long t*mo Jiave kept the minds eff the adven- 
tuious seamen in suspense, and limited then voyages to 
comjwratively blunt distanees Ilow man) centuries 
ma) have pu^ed before, aided hj circumstances and suc- 
cessful attempt 1 *, their ^kill and courage inavased to 
such a pitch as to enable them to extend their voyages 
farther and farther, until at last tliey succeeded in sub- 
jecting tlio whole" region of the variable winds to their 
powei, and then fouivi themselves sufficiently prepared 
to contend with thq trade-winds 1 . 

The seamen of the region of the monsoon had not ter 
^ pass through this long course of preparatory training* 
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When they had observed for a few years the regularity 
■w ith which the changes of the seasons and the winds 
followed one another, they rooii comprehended that there 
was no danger ot being <ast away from their homes, even 
in long voyages The first adventurers abandoned them- 
solves to the winds and currents, without earing how fur 
fiom their homes they were earned by them, being eon- 
>imod that, after a few weeks or months, anothei wind 
would spring up which would safely < onvey them back to 
the places whence they had depiu ted Thei e can there- 
foie Ik* hardly any doubt that navigation, on a very lai ire 
scale, waspiattiscd in these seas at a very t emote period, 
and it is even not lmpiobable th.it from the Aiubiun kea 
it was introdueed mlo the lYwan fiult, where, aoeoiding 
to tho statement of Herodotus, the Plnrmciom originally 
redded , and that, at tin* time of thtir migration, the art 
of navigation was mtioduml into the Mi ditei rtuieun, 
whence it spread ovei the legions of the vaiiahle winds 
of the Atlantic, where it has attained the highest de- 
gree ot perfection The opinion that naviga tio n is of 
very ancient date m the legion of t h 1 lion's s sup- 

ported by two fuLt> h\ the hici>*fegio« ot eivib/ation tho 
inhabitants of some of the Arfimt lies winch are udjaiont 
to the seas swayed by the rewinds huvo attained , and by 
the great extent to wluih navigation has* always been 
practised, and is stdl, in these seas The inhabitants of 
China and Ilindusvan aie t ertamly acquainted with all 
the arts of nvilued life to a gieat degiee, und their his- 
tory shows that they have been m i>oss< jsion of them ior 
a time out ot meinui} It may be objected that olher 
nations sinlilarly situated, as the Malays, have stopped 
at a comparative ly low stage of civ ih/ation 1 his must l>e 
ascnlied to other c imuirtaru es Thou* are no seas w Inch 
abound more m fish than the regions of the monsoons, 
especially that portion ot it which lica» south of the 
equator, and it affords to the Malays as plentiful a sub- 
sistence as agriculture would do, aid that with le*s than 
half the labour which the latter wouhj require Beside*, 
they are so situated that they can with the greatest ease 
communicate w*th those countries which, by their greater 
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degree of civilization, ran furnish tin 111 with all those 
nrri'tMru s of life they me in need nl, and winch they 
cannot [iruuiu* m their own coimnv I'liex go to iheso 
countncs m then ovn vessels, fm if wp except. ihe 
emii/ed countries of China and 1 J indusUu, we find that 
fhe linger poition of the pbpulufmn of the countries sub- 
ject to the tuontoouM is composed of ficdittmori and -ca- 
meri and tlnu vessels arc met with everywhere as fdr as 
the monsoons extend This is the » c.isou w h v tin* number 
of Europe an vessels cngimed m the tiade of these paits 
is ho limited TIkm* vessels un* only imploded in sup- 
plying a few plau 1 '*, win it di pots of Kiuopcau inei- 
thandise have hem estahlisht d, with those j.ood- which 
art' in demand among the inhabitants of the islands, but 
lluv do not route) tin in to the places whoie they arc 
consumed Native vessels, in considerable number, 
aruve annually at smh places as Singapore, liutavia, and 
Smubava, to dispose* tliue of the* produce of their 
countries, and to buy loicigu goods which they after- 
waids J^iktso over all tfie islands ot the Indian Arc hi* 
pelugo ami f*i” v mit,!>bounug i outlines But though the 
monsoons gti ally hu lliTfttv nuvigat ion withui the limit* 
ol the* ugion m which nievail, they lender their 
scaniPii until for extending ^ navigation bc*)ond the 
hniuidiu ic* ot die region. The) have no oppoituuity of 
acqiui mg the shill and courage winch an 1 requited to con- 
tend with the danger* and diiheultiesfto be encountered 
m the regions ot the vauable winds ami of the trade- 
winds We must* therefore consider tiie introduction of 
navigation mtS the Mcditerianean by the Phoenicians as 
an event wlnth has promoted, more than any other re- 
corded m liifetoi > , the cmh/alnm of the whole hiumm 
face, and changed the luce of the globe 

We have mentioned the abundance of fish found in 
those seas w huh »ue swept b) the monsoons. The quan- 
tity and variety oafish, shell-fash, mollusca, and Crustacea, 
which ore met with in these seas are almost incredible* 
We know this fat ^ with certainty respecting the seas 
which extend from Sumatra eastward to New Guinea,' 
bat it would appear that fash is as abundant to the east ot' 
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the last-mentioned island as to the west of it We muat 
at least adopt such an opinion w hen we find that the in- 
habitants of the islands lying between New (Juinua ami 
the Viji group show their ingenuity, and the progress 
they have made m the arts civilized life, in nothing 
so 'distinctly us m the construction and outfit ot their 
boats To what an extent fishery is carried on in these 
sea* may be inlet red from the fa<t thut as many a-t lour 
hundred fishing-boats have lieen counted at once from tho 
deck of a Euiopean vessel ui the sea winch surrounds the 
southern shoies ot China We aie my impel feel ly 
aupuimted with the kinds of fish w*hith frequent these 
sen^ , but we know 1 hat, bpsidcs’lhc onoimous quantity 
of iisli which is consumed by the inhabitants, who prefer 
thim to allotbei food, there are several kinds which arc 
cured foi ibieyn mukeN Among them the sou-slug, 
01 bet he-de-mer, is l>> iai the most unpoilant It is ron- 
vcved in v lined state to China, where it is ( o made red a 
dauitv and ietehe a very hi^h pi ice If we cun pliwe 
any lehanee on the mloiinafion whufy <*ecii»% \ly occa- 
sionally m books of travels, we^mSr be pcixuadcd that 
the muubei ot fishermen wh^Suo engaged m this biumh 
of fiAim, between the^3nu>us of ('tuna and those of 
Austialia, i" trieafei thsn tli.it of tho*e who dome tin u 
subsistence <iom the eod-hdieiy on the*banks of New- 
foundland and utang the f oa*ts of Norway The gieat 
abundant e of tht 90 sea-slug*, and the jeatly market w huh 
lb found for them, has given i ise to a tube of niruj.mt 
fishetnien called the liujooh, who hav^’thejr station .dong 
the eastern and noith-western coasts of Borneo Tiny 
have no other abode but their boats, m wdmh they hri.e 
then lamdies, and in which they pass then whole lues 
In these boats, wlm h aie of about b.e tons burden, they 
bhift to leeward, from i-land to island, with the variation 
of I he monsoons r J heir oecupatior is limited to tho 
catching ot soa-blugs, and to curing them tor the market 
It 56 a well known hut that m fll countries the climate 
is modified to a smaller or greater degree by the prev ail- 
ing winds, hut the monsoons alone appear to poises* tint 
powe t of infringing tlrnt older of natmo, which in othei 
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countries similarly situated between the tropics is eonsi- 
ch led as immutable. In all inlc rtropic al countries, us it 
is know'll, ihc )ear is divided between the dry and the 
rainy seasons The iains commonly bcfpn when the sun 
eritei*? the hemisphere u whirls the country is situated, 
at some places somewhat sooner and at others later; ami 
they last until the sun he* again teturned to the cquutor 
and is pacing into the opposite h< irusphere Some coun- 
tries have two iani) seasons, each ot them falling m the 
time when the sun appioachcs the zenith ot tiie place, 
either Heeding Uom the equate! oi approaching it. 
These two ruin) seasons must, howoei, be* torisi- 
dciod ord) as portions ot one rani) season, which is 
divided by an interval ot a lew weeks ot lair weather mto 
two parts When the sun is m the other hemisphere 
most of these countries have not a diop of lam lor six 
months. It is evident tiiat in ail these (omitiies the 
seasons are dependent on the position ot the sun, and that 
the heat produced b\ the sun m the atmosphere is the 
sole caul ntf ^hliJ*e c hanges This ordci ot the seasons 
is consideuul m fliC'^mjHinmeN as an immutahle law of 
liatuie In emmtiies sj^ted in seas where the mon- 
sonn^ predominate then* are Sy/> t a Daemons, the di\ and 
the wet, hut ,11k v do not dept ml on the jiosttion ot’ the 
«un , they ai e regulated In the moijsoons a*one Thus 
we find that whan the sun is in the M^tliem hemisphere, 
the coast of (Vnomandc 1, thmurh situated in the northern 
liemi«pheie, is drenched with lam by the mil th-east mon- 
soon, and tiny jams. **e most abundant when the sun’s 


peipendicular rays fall on the count nes sitiutfed in tho 
vi c uujy ot the southern tropic Between tho iains 
bjtfHHh on by the monsoons and those which ore to be 
jjHRcd as dependent on the man h of the sun, there 
R^^roiher icmaikuble difference The rnins of the hist 


description extend over the whole country uniformly, and 
when there is a difference in their quantity, it commonly 
may Up accounted for b) local ( irarni stances But the 
rums winch attend' the monsoons do not extend uni^ 


form!) over the whole country, but only over those parts 
which lie near the coasts on w inch they blow. They ccr- 
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tainly, in many rases, advance to a consideraole distance 
' inland, but at the same time they diminish m quantity m 
piopoitmu as they lecede from the shore. All these 
circumstances impart to the climate of these countries a 
quite jicuifidr cast It happens frequently that one jiurt of 
the country i« drenched with min, whilst not a drop tails 
in another part, that one tract suffers by the superabund- 
ance ot moisture, whilst anothei 19 burned up by un ex- 
tn'uie dryness of the atmosphere and a powerful sun. 
r l tms the western shores of the peninsula of Hindustan 
have verv heavy and almost continual rains during the 
south-west monsoon, which wind brings only a lew very 
slight show eis lo theeastim shore s»ot that country On 
the cunliury, during flic north-east monsoon the rains uie 
ubundant on tin* eastern shores, whilst not a drop of rum 
moistens the western coast Vnothci point which do- 
sencs to be noticed is the dnferi nee in the quantity of 
ram, which is threat m countries exposed to the imme- 
diate effects of the •lonsoon and situated at no great dis- 
tance fioin each othci j 

We have before noticed the di&»*iit quantities of ram 
winch fell during the a-outh-ws rfnonsotm ftt Tclhelicny, 
Bombay , Calcutta, lh i ndn*«/und Aracuu It is not ^asy 
to assign a cause loi this cntfei cure It wqgld however 
seem, that two eir< uqistance^ are most powerful in bring- 
ing about this orteef, the position of t lio coast with re- 
spect to the direction of the wind, arid the existence or 
alwiKO of high and stei p mountains iji the vicinity of 
the shores When the monsoon Wows o* a coast- lmo 
under h rig^it angle, and is arrested m its progress by 
high and precipitous mountain -masses all the moisture 
with which it is loaded, or which it generates on eoining 
into contact with the air of the land, is discharged on a 
triu l of comparatively small extent, and in such places 
thi quantity of ram is ltnnn n^o, as is tin* case with Chit- 
tagong and Aracan. The coast of Jlolabat receives the 
blasts of the winds under an angle somewhat less than a 
right one, and though the Gaut Mountains are not far 
distant from the shores, the quantity of ram is confi- 
de! ably less, though still very abundant when counpaied 
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wiih other paTts of the country The delta of the 
Ganges, and the coast opposite the town of Bomhay, 

} >n*s( lit to the sea a front line winch forms a much 
essei angle w'lth the direction of the wind than the 
coast of Malabar Accordingly we find that the quan- 
tity of lam which tails on the delta of the Ganges 
amounts to huidly one-third ot that winch descends on 
the low countiy ot Aracan, and at Bombay only halt the 
quantity ot rain is expeuenud which dienches Mala- 
liar, though opposite Bombay the mountum-masies ad- 
vance as mat to the sou as at 'Iclln hern 

The, ottec ts of the lnonsuntts in ehanjiing the seasons 
aie nowhere better exemplified than in the island ot 
Sumatra This island is iraieised by the equator nearly 
in its middle r l he northern poition thuofuro he« within 
ihe region oJ‘ the north-east and south-west monsoons, 
whilst the southern half' is exposed to ihe effect* of the 
north-west and south-east monsoons This ptoduees dif- 
ferent se, lions, nol, as m mho paitsof India, on coasts 
which hue a dithicnl position as Peiraids the points of 
the coinjijs^VMif*!^! n on loiisls which be m the b*one 
du or lion and aie cuiH^-mous to each othei r lJio south- 
western coast ol Sum inches when the sun is m the' 
SoifflicMii he inisjilicie undci l !u* lntluonc •* of the noith- 
rost immsooh noiih of the cquatoi, but the southern half 
is within the 1 icach of the noithAuM monsoon The 
north-east monsoon passes o\ei the* Vow isthmus ol Krau, 
which t ounce Ls tin* .Malay pc n insula w ith the continent 
of Asia, but hi a|nvniu at Bonn Acheen, the mo«t 
norlficiu point of Numatri, dnection is influenced by 
the position of ihe island and it-. mount mi rhmieo, and is 
inflected towards the south, «<> that along the south- 
western coast it blows ho,n the nnrth-wtst I)ui mg its 
pienaleme that portion of Sumatni has its diy and fair 
Reason But zioirh-weit monsoon, whuii ar this 
Reason prevails altnig lire 1 southern half of the soutb- 
■wexteui coast, empties its abundant jams on its shores. 
Thus uppa'cniUt the same wind brings to the northern 
dish ict, tan wealhei and to the southern nun, fnmmig 
u vci v sinking nrcgularit} Dui mg the opposite season, 
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when the son has a northern declination, the south- 
western monsoon prevails along tho northern coasts and 
brings rain, whiht the southern parts enjoy fine u either, 
brought on hv the south-eastern monsoon On the 
north-custom shores of Sumatra® the seasons aio not well 
nuuked When the sun is in tho southern hemisphere 
the north-east monsoon, as it appeals, prevails along the 
whole extent oi this eoast, hut within the Studs of 
Malae<a it )* \oiy iriegului , bt mg frequently interrupted 
hv otliei winds or (alms, so that it cntucly loses its 
cfiaiaoter, and the sumo may bo saul ot the south-west 
monsoon, wlmii pjulomin.jvs in the opjioslte .season 
The tone ot the monsoons, it appears, is broken by tho 
mountain rumr*s which unlove tiie strait on both sides. 
To these cncuinstanccs also is prohablv to be asenbod 
the tart of iam octomnir all the year round on both 
sides of the birait of Malacca, if i\ hammer, not 
abundant, though hequent Tho mnd hcaiy shower 
tall between the ol Scptombei and tho end of 
Novembn , that is, m those months wj^^^r^dhlu-west 
monsoon changes into a noi th-ec v ^monsoon But the 
southern pait ol the imrlh-iv roast oi Sumatra has 
regular dry and wot season * lie lams are bronchi, to 
it by the north-east monsoon, wlmh m these parts com- 
monly advance*!, to <u> distance ot two or three degrees 
booth oi the equator? The dry season is* bi ought on by 
the south-east monsoon. 

The Island ol Borneo is also ttaxciscj hy the equator 
nearly in its middle, and offers and! her dtwianon from 
the common course of tiie reasons, huf of a dilfeient de- 
scription Thouah this island is assailed by all four 
monsoons, its two seasons fall on the same months of 
the year all oicr the inland, which does not happen in 
any other country of similar extent within the reach of 
the monsoons. This apparent irregulafity is to be as- 
cribed to the circumstance, that the* rainy season on the 
north-w o«tem and north-eastern coast is attended by the 
north-cast monsoon, as in Coiomandel and Cochin China, 
As in the same peiiod of the year the west oi m»,th- 
, H 
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went monsoon prevails on the southern districts of the 
island, and drenches them with ruin, the whole of the 
Inland oi Borneo ha 5 ? its rainy season when the sun is m 
the .southern hemisphere, from October to April, and its 
fair season m the other hftlf of the year 
The wttinsr-in of the south-west monsoon and of the 
ruun season is attended with ^cry remarkable phenomena 
on the eroi>t of Mai a bur jin the month of February the 
low eouutr> between the sea und the base of the Ghaut 
Mountains homines eioe^snely hot, though the «un is 
then ui the southern iu mispheie, ami fai from the equa- 
toi After some da\s the air bcupns to he chaitrcd with 
■uqumrs urid exhalations so dense that it i> difficult to 
distinguish an object at u distant c of a few miles which 
eunous process may then he Mewed from the top of the 
mountains, uheio the cold is seuirely «unpoitabln The 
heat increasing during the months of Mar* h and A pul, 
u prodigious qumlify of aerial rnoistuio is collected, 
wlmh remains day nml night m a doating state, some- 
time* „ ^f>arl\ to the top of the mountains, 

where it is thei kc^ w . tho told, and then descending 
is again immediate! \ rire&J- and becomes vapour before 
it ct, reach the earth In 7\. ^tate of buoyant perturb- 
ation tho atriOBpheic eontmues until the settmg-m of 
the monsoon, which is attended by 1 md daps of thunder 
and Molent gnsrs of wind By thnr intervention the 
vapours ate condensed into ram, but not at once, for dur- 
ing the first two.jnonths the ram* are by no means ^exces- 
sive They become £u m Juno, and aie attended by the 
iRo*>t violent squalls of wind, (lining the prevalence of 
which all trade is susjHmdc#l, and ships disappear entirely 
from tiic coast, ail insurant es being void uutil the end of 
September, when the monsoon moderates, and the rain 
abates From this account it is evident that the rains 
brought by" the itionsoons are not produced by condensa- 
tion of the moisture which the wind has collected in 
passing oi er a inr^e extent of sea, but that its elements 
are generated on the land itself, and that they rest sus- 
pended in the hot air until condensed by the monsoon, 
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and converted into ram Tins opinion receives a ^rong 
Mjppivt hum the /at t that navigators traversin'? this aca 
during the south-vcbt monsoon usually enjoy moderate 
and fine \mithet, with a cloudless sky overm id and a 
ideai 1 h*i i?oii, on long as they rdmtua at a certain distunce 
Irom the shores of Malabar 
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SeCTTOK X.—- Fl,AJ>s \M> OuiCkTS 

Vast plains possess hut few atti iirtmn^ they exo'to 
little nterest, and lew visit tin m fur pleisuro , whilst 
mount mous dial nets me frequentU crowded hj tiavel- 
lcis ft' ii the remotest < ounti it s hat hosts of' visitors 
aie eutihnuall} met with in almost even valley of the 
Alps, vlnlst a person may travel se the plains of Hun - 
gui \ , from one extremity to the othei, without met tine 
a pei son whose residence is not m the next village or 
town This prcfeieme is owing to the st i nery exhibited ; 
to the variety, beauty, and giandeur ol tin objects pre- 
sented by reruns The couiinual alternation 

of lulls and dales, 01 «vjoded slopes, na\ed precipices, 
craggy peak*, rugged lock' in i put shrams, fertile glens, 
grfltssy pastures, cultivated afield-., and giovts of fruit 
trees together with glacier* and snow-capped mountains, 
are found with in small distances o£ each other, so that 
all these objects may lie seen in the space ol a day or 
little more The eve and the attention of the speetatoi 
are kept m mimteryiptcd activity New ohjctU perpe- 
tually erowfi on his attention, impressing the mmd with 
new ideusr^ He feels his mmd and Ins botlj excited to 
the highest degree Vny different are the impressions 
cxpftcncc‘d by the traveller who traverses a pip in 
IF Us surface is not level, hut diversified by low hills, 
it presents tron^ time to time somo object to attract at- 
tention , aud when human industry has been applied 
with success to the cultivation of the country, lie will 
feel considerable* interest, diffusing a certain degree *of 
pleasure over his feelings. In viewing an extensn c level 
plain for the first time, and ft om a height considerably 
above it, the first impulsion is rather grand fiom its 
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extent, especially when the traveller has been for many 
days m valleys ami between high mountain ranges. 
When the [‘lain of Lombardy is fust seen from the 
height* of the Alps, it presents itself to the i y c like a 
boundless garden, and the linjgcshion is pleasing liut 
in have! ling over it all interest begins to die away, 
and the continual sameness of the seenciy lapidly be- 
comes tiusimie In the 1 ’kuu of Lombaidy, and Miuilor 
places, *01110 intercut it. ('rented by I lie sight of the monu- 
ments oi tlu s>mu$>lul mdu&tiy of man, the towns, vil- 
lage s, plantations, ami well-c ultnated holds but where 
sudi objects me wanting, the tucsomeiuss passes by de- 
gices ftito bstlossucss, which, whyu continued lot any 
length oi lime, produce* complete exhaustion A visit 
1.0 a mountain region may be eompoied to u jauice^ion of 
jo) ful oeumenees a visit to hilly ti aits, to the events 
ot (omirion lib and a journey ovei an extensive uncul- 
tivated ]>lain y to the teiliogs excited ui tin active man, 
used to lomdant omi^tum, by a continuance of foteed 
inactivity, oi to those* of a man accustomed to jumbling, 
and now undergoing the punidnnud^^oh&fy nnpnsoii- 
ment i ^ 

Though large* level plains, are uvoided by persons* who 
travel only loi pleasure, they yet deserve to be noticed 
os one of the piominent features of t he globe? ImpoiUtico 
is attached to them % partly tiurn thur extent, and partly 
fiom their capacity ot supporting u numerous jiopulation. 
The last ijuality, indeed, belongs only to some of them 
m any eminent degree, whilst olheo» ai* jxissessed ot so 
few iesoura> in this ie«pect, that they havfc justly been 
named dcttrtb or wildernesses In the great plain of 
northern China the population is so closely packed, that 
it has been thought necessaiy to introduce some usages, 
ami U> enact laws by which the most common actions ot 
inua aic regulated, merely for the purpose of pi eventing 
persons from coming into too close a contact to one 
another; whilst m the Sahara a truv oiler may continue 
his pi ogress for days or w eeks without seeing a human 
lace The Pbm of Lombardy is covered with towns, 
village*, and plantations, whilst m the Llanos of S'uith 



154 CL'UTOSXTUCS OP PHYSICAL OKOGEAniY. 


A merit a the isolated dwellings of the herdsmen arc many 
miles distant from each other. 

Jl the importance of plums were limited to their ca- 
pacity of furnishing subsistence to man, the} would b+j 
chiefly objects for the attention of those who occupy 
themselves with statistics ; but the} exhibit the greatest 
variety in the intellectual and moral development of the 
human nice. The inhabitants ot two widely-distant 
inuuntain ranges, situated in diriirnt urines, resemble 
each other fur more in character, ideas, occupations* 
manners, and customs than those of two large plains 
similarly situated Mam points of strict icscndihincc 
exist Ik tween the inhabitants of the Mpmo valleys, 
which are from three thousand to five thousand feet, and 
those ot the Himalaya Mountains, occupving slopes from 
five thousand to seven thousand feet above the sea-lev tl , 
and both diflei but shghtl\ from the tenants of rlie 
Andes, who reside near the dpi Harm mountain recedes 
from seven thousand to eight thoiwmd feet above the 
sea Thp. cannot be a matter of surprise, when it is 

eonsi<leM‘il "thaF ftft*4jn«e mountamecis inhabit tiacta 
w hit h resemble eath elite m (lunate, feitdit) , prodiu- 
tions and scenery — nmim$t«nf e- whu h, moie than all 
others, are ojierative m forming tharartcis, opinions, and 
usages At the respci five elevations above stated, the 
climate of thes(\ regions cannot ddlfy greatly Valleys 
in sreneral present less variety of soil than exists in a ffut 
country Their soil is formed paitlv by gravel, which 
by abrasion has luen/letarhed from rocks, and partly by 
eurthy mutter, whnli has been washed down bj rains 
There muy exist a diffeience in the proportion of these 
constituent parts, but this difference is not peat As 
the great mountain ranges ( onskt either of the same or 
similar kinds of rocks, the fertility of the sod does not 
diffei matenaUy r Some difference may certainly be found 
in two v .diets not far hum cue another, but not enough 
to be taken into account m a general view of the subject; 
and it nun be taken as an established fact, that the valleys 
of mountain ranges do not exhibit an} consumable dif- 
ference m the fertility of their soils Wheie the climate 
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and soil of two tract* resemble each other, it 13 found that 
the M'getdblc productions arc similar, and that nearly 
the same degree of industry and care is required to pro- 
duce them The miihp of donation applies to domestic 
animals The scenery probably exhibits a greater dif- 
ference than what exists in the climate, sod, and jmxluc- ' 
dons, m the three above- mentioned mountain ranees, 
and must m some dean** utte< t the mental development 
of their inhabitant* , though these diffci cnees, fcwinpin- 
portion to those v hn h aie found between the inhabit mts 
of plains, maybe poitlv an ountrd for by v ,n uf lorn. in 
the religion, m the thco tiom which the mountaineers 
have sprung, and still more iroiu»the poiirual state of 
♦he borderline countiu •» .b, for instance, all moun- 

ta neers believe tlut thev ai« l ‘‘Upcnor in coinage and 
enterprise to their neurhbouis inhabiting and cultivating 
the lower iimntiv , flies an* ire lined to less eontubu- 
tions on them, and to Keep them m a state ol bubieotion, 
whin then attempts are not clucked by a tegular and 
effective government 'I he Swiss did $p f (during the 
middle age^ m tho-e pen turns of of Lombardy 

which lie close to then moun/ouf*, and the Scotch High- 
landers of the i«"»mpianv n vu d black mail fiom the 
Lowlands The Abort, mhebitme (ho Himalaya ^Moun- 
tains noith ol Asim, an l the S.ngfo*, living on the 
mountains spnth o%tho lhahmaprtolia, Jotted conti 1 bu- 
tton* from the A ^ameso as long a« the government of 
that country wa< in a dustrac ted state, and did not abandon 
their claims until compelled by the* UrftislL authorities. 
How dujerently are the inhabitants of gloat plains 
affected tty their position ! Tv n plains c-tm ouly influence 
the formation of the c haracter of their inhabitants to an 
equal extent, and 1 fleet a certain sirrulaiity of ideas and 
customs, when they have a surulai *01 1 and china to Bdt 
their sod exhibits all ibe different shades which lie be-* 
tween the rich alluvial deposits of the Chinese plains 
and the bare, smooth sandstones, or # the loose ‘land, of the 
Sahara Their variety in this res pur t is lievond enu- 
meration Htrdlv ditteient is their climate It is 
not only afFeq|ft*d by their geographical portion ui lati- 
tude, but frequently also by their longitude. Another 



150 tiBiosrms or fhtsical c.logl \fhy. 


diversitv m the climate is the iflvrl o! then elevation 
above the flca-leveJ A plain j*j touted m the torrid zone, 
when iuiscd by the subjacent mountain-masses to on 
flewthon of 50*00 or (>000 feet above the sea, is as it 
were transplanted to the temperate zone, ami its pro- 
due turns aie so changed that this alone must greatly 
surpu&c a person not hum bar wit! \ the fact All thee 
vanetios of climate jrul soil impress busting efforts on the 
rhauutei of the inhabitants, and promote or letaid their 
mental development One ol the most rinkm# mstanres 
of these i fletU is exhibited in the dtih'ieut ihuiac tei of 
the Mongols and Chun «*e Tlie Mongols are pi mid, 
frank m then manner*, independent in their behaviour, 
couraueuih>, disieguiding (onv< ntional pi acta es r religions, 
siijw'i ilitious, idle, impatient of condo], inclined to 
chance, active but incapable of continued laboui, and 
lebcllious ajL*; iin-t established oidej it c*onti ai> to their 
inclination!* The Chinese me simple, suhniCMve, < tom h- 
imr, cautions, coward]}, ten 111010 ojfc social eoieinomes, 
tdiut obujQeisot con vent umal manners, fiec thinkers, 
regai dless oOeTiSHutlenot s but udluring to the cere- 
monies of fliur ciCidjiMaqiious, indiistnous, obedient to 
laws and government '1 iicK aio lnirdlv to be found on 
tbiAvhule mu face of the {Jobe two nations winch differ 
more from cwSh other than the Chinese and Mongols, 
yet they belong.to the* smio race, ur$l live-in lountnes 
which border on each of hot But 1 lit plains m which 
the Mongols wandei are ut an avoiuge dOOO feet above 
t h*’ son-lev el, # muPtlic*r Mirfate is untied with {navel, 
sand, and stones , whilst the Chun se cultivate an alluvial 
plaiQ, more fci tile t hun am other portion ot the globe, 
and but little elevated above the sea Though 1 fleet 
to tlie srtmc authority, they are governed by distinct 
fcws, and an administration winch is oigaiuscd on differ- 

♦ent principles m 

r It is certainly interesting to trace the connexion be- 
tween the j)h> sicaJ # constitution of a country and the 
mental development of its inhabitants, ami such 1 * the 
purpose of the following essays on the Desert of the 
Sahara, the Selva of the Amazonas, th^ Pampas and 
Uanos of South America, 
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Section XI — The Sahara,. 


The Sahara, whose lull name is Snhara-bela-ma, u the 
Desert wilhout Water,*' sometimes aNo (ailed the Huhar- 
belu-ma, “the On an without Water.” is a region of 
immense extent, occupying the central parte of Noithcrn 
Africa On the west it leaches the vei} shores ot the 
Atl. ntir Ocean, between 1 and d()° N lat , and homo 
it extends eastward m ailv arrows I ho whole continent of 
Ati Ha, being L epurut( d tioin the Red Sea onl} by the 
\aHe\ of the Nile and (In* loekj countiy beyond it Its 
length in this direction i-, not Iev> than 2050 miles. Its 
width is vaiious Tin widest part is betw (jen j 9° and 10 1- 
K long , whore the deseit ocuip nearly eighteen de- 
trrees of latitude, or about 1200 miles But farther to 
the east it narrows at one pin e to ton den-rocs of latityde, 
oi 700 miles ltis<eitun that wo do opt overrate its 
extent by it an area ot 2,500,000 square 

miles, which is nlbre tlian two-thuds, ot the area of 
Eurojic. 

Tins immense reirion enjoys a smaller share of the 
gifts «f riatuie than anv other kfiowu ppition of the 
globe JSrgl and climate art unta\onrd)le to vegetation, 
and consequently afford voiy sparingly the means of 
sustaining animal hie Tt is, however, not amfonn in 
this resect Neai 15^ K long the desert is crossed by 
a* mo re favoured tract, in which Fezzan is situated a 
distnet of which the soil at several ^places consists ol 
claj capable of producing u kind ol millet, and whcio 
grooves oi date-trees are nunieious # Between Fez^an and 
Lake Tchad several stony ridges occur at the bases of 
whnh wells are lound, and in their neigh liourhood arc 
some extensile pi an tilt ion 3 ot date- trees, with jiasture- 

u 5 
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grounds for cat tip But between them lie tracts, oom- 

i Mwed ol loo***' sand m whirh the camels wnk nearly 
.nee-deep, and quite destitute ol veg< tation No water 
can be obtained in them. In appruurhing Lake Tchad 
the sandy <*011 w interspersed with clump* of pi *iss, and 
here ana there with low bushes, which are soon suc- 
ceeded by trees, m< reusing m number and si/e until the 
tow'n of Lan is u*«w hod, snouted at a short distanu* from 
Lake Tchad 

By this tract the desert is divided into two unequal 
portions , the eastern and srnallei called the 1 i/h/an 
Desnt; the western and larger the Sain? On lioth 
regions nature 1 has stfonch itnpii^Mul all the thainc- 
toijsii<s of sterility, but Mill there is some difference 
in soil and china tc The Lvhmn lVseit is superior 111 
both KSjietfs Its surface, in most places, is not covered 
with sutid, but is formed ol a hum sandstone rotk with 
horizontal strata on which the tuveller ina\ not find a 


single pram of sand ioi several day a •‘The nnk? are as 
smooth ail^ Imel bow Imp preen, not exhibiting the 
ioa*t fuuow 01 dejuf^Si^i of tin siutace for hundreds ot 
mile* Nothing is to be seen but the hard pavement 
nndw loot, and the cloudless *kv overhead At lust the 
scene chunpes, The sandstone is succeeded by gravel, 
frequently micispersod with rounded jwbbles The puiv 
face eontinuis tfi he flat, but is fioqwntH fin lowed by 
ravine* and glens, sinking vonictnms to thirty feet below 


the geueial level, «Hud in these impulsions a few buyhes 
arc met witli •Bound These bodies the hnoi sjntf, brought 
by the easterly winds, frequently collects, sn*as to form 
small sand-hills Some portions of these gravelly plains 
arc* impregnated with salt, and there are spots which are 
covered with incrustation* of that mineral, so as to ap- 
pear as though they had a alight covering of ice Afia 
few places there Are *hort ridges of' low' limestone hills, 
especially m the uoithern jiarts, one or two of which 
rise sck faffh as to be cal U *<1 mountains. But these tracts 
aE^bkj?wT<e ban on AH these plums and ridges bear 
j^rapUrn of utter stenhty, and exhibit hardly any trace 
Ip^cgetation However, there occur m the plains 00- 
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casionolly, but at great distances from earth other, depres- 
sions which sink Mow the thick stratum of sandstone 
constituting the general eurfaee, from under which the 
small quantity ot water deposjted finds its way to the 
surface of the depressions in the form of springs, being 
at some places so copious as to be u*cd for the purpose 
of irrigating the adjacent lands The soil, though 
mostly composed of stud, contains some earthy matter, 
which lcndeis it m some measun* fruitful. On the held? 
nee arid m dlt t are cultivated, and there ore groves of 
date-tiers ami douni-lrecs, both bearing edible flint, 
which in gathuod with laic Other tier*, espc< nvlly 
acacias, and \ews, ocuir oc< a sum illy The inhabit- 
ants keep sheep, goat", and low I* These depletions 
arc called uases, and some of tin ni me of considci- 
ablc extent The largest is about thicc dajs 1 journey 
from the banks ot the Nile, and is called Wudi-ef- 
KlutTydi It ib nearly a bundled miles m length from 
south to north, wirfl a width varying between one and 
fifteen miles Scvfi.il otlier oases, but ot much smaller 
exti nt, occur m the desert at a disudee of lu tween three 
and five da) s’ jouinev trom the batiks of the Nile They 
ate less frequent in the nmthe/n distncts of the L)btan 
l)i&oit, but a considcndde nuinbei of them,* according to 
the at count ot Iho natives otc ur in the southern parts of 
it That jKirtion the dc*mt which fxfends w h esl of 
the Valley ot the Nile, participles m the showers ol 
ram which fall hi Upper Egypt amUrNubia, and the 
southern uio reached hy the last unfi sfighUjlfsots of the 
tropical ram*, which drench the countries south of la 21 
N. lat Tlie northern parts hate no am ut all, as the 
table-land of liarca picventst he rams prevailing m the 
Mediterranean from jienetrating so iui inland. 

The oases which hr in the >ic»ni tv of Etrypt are 
inhabited bv Arabs, who do not difierSrom the Arabs 
settled m the Valley of the Nile, md who divide their 
time between agricultural pursuits and the care of their 
plantations Tho southern part of tfie desert,, as also 
the tract l>mjr along the road leading from fWzuu to 
Luke Tchad, ta inhabited bv the TiMkjos, one of the 
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native nations of Africa. In some of tlieir features limy 
resemble the nogioos Their cnlom is not uniform 
In some it i» quite black, but many have coppoi-i nlouieri 
faces. They are slim anil well made, have high cheek- 
bone*, the nose somoUufbs fiat like that of the wgio, 
and sometime s aquiline Their month is in amend 
large, but tlieir teeth fine Then lips are fiequmtly 
formed like those ot Kuropeuns, tin u eye* an* expul- 
sive, and their huu though i ui lid not coolly r l lie 
feuiah*i> aie espcuuHy distinguished hv a li^ht and de- 
cant i'oim, and m then walk mid oieet manner of eai i v - 
mg themselves ate ut) stnkmg Their feet and ankles 
mo delicately lui inert, and not loaded with a ma-s ot 
biass ot non, as i«s the puiefice in olhei parts of noil hem 
Africa, but have merely a light anklet of polished silver 
oi copper, efficient to show theirjx.lt) skin to mote 
advantage, and tlu > also we.u mat mi slippers The 
count! y which the 'l'ii>bon>. inhabit is the lust poitum of 
the Lyhiau Deceit, im not only ixAh«» numbu ot oases 
much greatei theie than anywheie else, hut tin ri* are 
large tracts 1>c1\9Nmi them, paihdlv clothid with 
busing, which atlorsi pasture l<»r camels, and ut some 
pl^cs glass springs up ulmndanth during tlu* lains 
affording liiejn the naans ot keeping buds of cattle 
it is ceitaiidy intending, and thy mine so because it 
is unexpected,* to find in the < enln* of Atucd a nation 
which nas attained the highest degree of emli/ation 
possible under ^10 circumstances m which it is placed 
rooi people^ it is fluid, die more economical than rich 
one's, and this is certainly tiue wlun applied to nanons 
A people inhabiting a stetile country always direct the 
effort** of the u industry to making the most of its slender 
pioduetive poweis, and manage to live as comfoitably 
and contentedly on its piodiue us possible Nothing 
that can be used as food ten man, or he applied in teed 
domestic uumials, ^ ohm looked or neglected VVluie 
the soil, though very lmfiHei ent, is strong enough to 
bear and bung to*niatmih their only gram, the ginvib, a 
specie/ ot mdhf, I he J'ibboos do not spare labour mid 
care to attaiu the highest degree ot cultivation the natuic 
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of tho country admit* Whore their pasture-grounds 
art coveied with gra*s, though commonly ol a coaise 
kind, they keep horses, cattle, sheep, or goats to the 
utmost limits of the pioducc. TJu»»c tracts which do 
not pioduee grass, but arc overgrown with bushes and 
thorny plants, arc used as pasturage for camels As 
f>u< h giounds aie more numerous and by far more eiten- 
snw* than those which can be sown or depastuiod by 
h, uses and cattle, emncls constitute the pimeipal firing 
of the nation Some 4 tubes have more limn five 4 thousand 
of tlics,- animals On then milk they live for si\ month* 
in tfu } ear, and ior the 4 runamdei manage to supply 
thin wants by tin piodui e 01 then gus&ub field* 
Though tlu» soil i& mitmallv uuprudm live of plants which 
can be con vetted into cloth intr, they have ‘■uec ceded m 
lulling cotton at a few places, lust the piodute is not 
adequate to the* consumption Hence they me obliged 
to buy such stutlb Iron, the catilas oi caravans wlm h pass 
thiough then tenitoius, pacing fui them partly with 
horses and mahnTtin cm &v\ ill -looted taniels Those 
uuucU aie so swill that the y eau pc, i form irom eight to 
nine miles an liour, and «■» sfiong, that they will con- 
tinue^ at ihis rate fui twin tv hums together These 
h tc h a high pnec As however the number of horses 
and uiaheihns they have to dispose ol is* riot sufficient 
to pioouie all th^ailidts the;, aie m want of, they 
add such other articles as the > olnaiu liy chasing those 
vdd animals which ,irc found m then vjcunty, the 
ostriches and ga/ellcs Tor tlu and leathers of 

the ostrich, and the diy meat of the 4 go/oHe, they hnd a 
leady sale*m the encampments ol the canlas which tra- 
vel sc their country 

In a hot countiy lilvc that inhabited by the Tibboos 
there can be no moie evident proof of the progiess of 
civilization than that which is aitoidcd b} the 4 wearing of 
dress’s As long a* men go naked {hey aie savage* m 
their minds and m tlieir manners •A* &oon as they put 
on a dress, they invest as it weie theij minds with a great 
number of feelings which before that period were quite 
foieign to them, with the feeling* of propriety, of dc* 



162 CUBI0S1TLES or PBTS lCJkL CEOQRArilY. 


cency, of modesty, of respect for other people, and 
of elettnliness. They humanize as it were their minds, 
and thus they rise in the scale of the human nice 
Capf Lyon in his travels in Northern Africa has Riven a 
description of the costunte of the Tibboos, and added a 
drawing*, It must not be expected that they are decant 
and conformable to our taste, but they are ceitainly 
decent, and may lx? considered nit her os cumbersome 
when the climate is tonsidi red m which these people 
live. 

Savages live entirely m the air* or under the shelter 
of some brandies of tree^ heaped together on the side 
whence the wind Jdoww , ( lvihml people erect dwelling*-. 
The climate must decide on its form anil strength A 
hut in the country of the Tibboos gives as much sheltoi 
as a brick-built house in Fngland The village of the 
Tibboos are very icgulurlv built in a square, with a space 
ldt on the north anil south laces of the quadrangle lor 
the use ot cattle r l he huts are entirely of mats, which 
exclude the sun, yet admit In th the light autl the air 
The interior ot tfrusc habitations is singularly neat 
clean wooden bowls for the piesonation of milk, each 
with a cover of basket-work, are hung against 4heir 
walls # ' 

It would appear that the Tihhoog. such as they aie 
described, mu«»t#onyn, if not the pfcnty, at leasT the 
content which is connected with a pastoial life But 
unhappily they are al wa n s kept in a state ot uneasiness 
by the eneinief wRlr i«nnund them, and who frequently 
make incursions into thnr country to capture young 
persons of both sexes, whom they carry awa\ ami sell 
as slaves It does not appeal the Tibbons are in- 
ferior m courage or activity to their enemies, the Arabs 
and Ttuncks, but these* two nations owe their superiority 
to the use of fire-drm^, ot which the Tibboos have so 
great a dread that thej cannot acquire courage to touch 
uiem j|g| Five or si\ ot them," says Denham, u will go 
rqumrWi round a* tree where un Arab hax laid down 
his gun for a minute, stepping on tiptoe as if afraid of 
disturbing it, talking to each other in a whisper as if 
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the gun could understand their exclamations.** Their 
own aims, spears and daggers, they manage with re- 
markable dexterity, skill, and effect But as, on ac- 
i mint of their agricultural pursuits, they live mostly in 
fixed abodes, and do not, bkeitheir wighbours, lead an 
exclusively nomadic life, they have not attained that 
hardiness of character and contempt of danger, nor those 
habits of depredation, which signalize roving tribes.. 

The Sahel, or that part of the great desert which lies 
west ol the road leading from Femn to Lari, contains 
only comparatively narrow district* along its northern 
border, which skirts the base ot Mount Atlas, and along 
its southern limit, where it is contiguous with the liiUy 
ligions included in Sudan or the land ot the Blacks, 
in which tracts of soil, adapted to cultivation, alternate 
with others whose sandy faurt'ace is frequently without 
any trace of vegetation All the remainder of the 
country h quite unfit for any kind of agricultural or hor- 
ticultural pursuits m It is probable that in the vicinity of 
Mount Atlas some oases occur with grove* of date-tree*, 
and in whnh some kinds ot miHcf-are cultivated, but 
such spots are rather to bo considered as appendages of 
the countries lying farther noi th than as parts of the Sahel. 
The soil of this desert is far from being uniform. *In 
many tiacts of great extent, a hundred miles in length 
and width, a fine Iqpse sand covers the surface, on which 
low ridges arc heaped up resembling tlio waves of an. 
agitated sea. This sand, however, insensibly passes 
into a coarse gravel, which afford^ vnirin footing, but 
commonly w as destitute of' vegetation as the sand. At 
some place* this uniformity is broken by the banks of 
loose stones or rocks, and at a few places hills of mode- 
rate elevation afford some variety 1o the view. Some of 
them consist of sand, and are subject to be clanged pi size 
and form by the wind, and others are composed of 
compact sandstone or other rocks. As* this soil prevails 
generally over the desert and is cdhipletely destitute of 
vegetation of any kind, except here* and there a few 
hardy shrubs, not affording food to any animal but the 
camel, it impresses on this region the stamp of utter 
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sterility, and presents the image of complete desolation. 
But there arc also several tracts whose grave lh soil 
preserves as much moisture the whole year round as is 
required for the ataowth oi hushes of various kinds, and 
after the rams a itind of grass springs up m the spaces 
between these bushes There the inhabitants of the 
desert find pasture for their herds of camels, horses, 
cattlb, sheep, and gaits Though some oi those tracts 
arc of considerable ovtoitf, their scanty vegetation can 
only sujiport a moderate number of animals, and con- 
sequently are not fittest to support u large population, so 
as to form a nmnoious co!»munit> The inhabitants a'e 
therefore divided intfi a number of small tribes, which 
frequently, hom the want of a sufficient supply of the hist 
necessaries of life, find themselves compelled to take* 
them by force iiom then neighbour, and thus eontMCt 
those pi edatoiy luhit > which arc* mine prevalent among 
them than m any other nation on the globe 

Though even the best mu) ot the* Sahel is but of uu 
indifferent deseuption, many of the* tracts wheie it 
occurs would he lirtbi the cultivation of some of those 
plan™ which grow m lighter soils, as ioi instance millet/ 
if culture Imd added to this gift a common share of ram 
and dew, or favoured it with mi abundant fall of snow. 
There urc numerous tracts, even.m Europe, winch 
would be as httfc fit for producing t^iun nr potatoes, if 
mituie had not provided foi thoir fertilization by ail 
abundance of atmo sp heric moisture Snow of course 
never occ urs tm hottfjt a < oujitn as the Sahel, and the 
rams, which are so excessive in almost ail those regions 
which he between the t topics, are here scanty and pre- 
cauous It apjxuirs that when natuie has ponied her 
bounty over Senegambia and Sudan, which are, south of the 
Sahel, and has little more loft to bestow, she sends a few 
smart show ers of 1 mm to the plains parched by the long 
proflpnee of the perpendicular rays of the sun These 
hapjpn between August and October, when the *un is 
leaving the northern hemisphere It 'is at this penod 
of the year, and in the months which follow, that the 
v inhabitants von faro to pass from one inhabited spot to 



THE SAHARA. 


105 


another The w ells arc then full, if the rains have not 
fallen short of the usual quantity Though their number 
is small, and they occur only at great distances from 
each other, commonly ten or tweLti^daj s’ journeys, 
they afford the means of filling thaHShter-skm* with 
which such travellers are provided. «r the rams have 
been scanty or the weather unusually sultry, the wells 
are found dried up, and the tra\ ellers pensh A few 
months aftoi the lams, fte hot wind which sweeps over 
these plains lias dried up most of the wells* ana ncry 
kind ol moisture This wind follows the diurnal course 
of the sun, blowing almost without interruption from the 
c j-t, in the da) time, frequently withjhc violence of a gale, 
which, however, is. generally followed by a dead calm 
alter sunset The stiung wind moderates lho heat of 
the burning sun, and hern c the nights are usually more 
in^uppoi table than the noonday heut The violent gules 
frequently raise the loose sand m such quantitic s that a 
L’ycr of neaily equ^J poi lions of sand and air, and rising 
about twenty feet alme the surface of the ground, 
divides the purer atmosphere from th" solid earth This 
sand when agitated by whulwmds sometimes buries 
cafilas, and frequently ]>uts them into the greatest con- 
fusion “ One of the lai gest of these pillars of sand,” sfys 
a modem tra\ellcr (Callin'), k< crossed our damp, o^eistt 
all the seats, and w^friingus about like straws, thiew one 
of us on the other in the utmost confusion We knew 
not where we were, and could not distinguish anj thing 
at the distance of a foot The sumU Zapped us in daik- 
nesn like a fog, and the sky and the earth seemed con- 
founded anft blended in one Whilst tins frightful 
tempest lasted we remained stretched on the ground 
motionless, dying of thirst, burned by the heat of the 
Band, and buffeted by the wind. We suffered nothing, 
however, from the sun, wdiose disk, alrqost concealed by 
die clouds of sand, appeared dun and deprived of il» 
rays.” What a decree of heat trailers experience m 
tins desert may be imagined , it cannot be described. 

There are but a Few species of wild animals in these 
wildernesses lions and panthers are met with occa- 
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tonally ; they prey on the gazelle# and antelopes, which 
are found in the tracts overgrown with bushes . the ■first 
of these animals- is rather frequent Ostriches are very 
numerous, andijfcy ore hunted by the natives m the 
months precedinKhe rafo'i tor their feathers No other 
birds are smi, cxrept vultures and ravens Along the 
boundancs only are treis found, chiefly acacias and 
mimosas Towards the boui^arv of Senegambia are 
extensive woods of the first*mentioned trees, trom which 
by far the greatest p<jrt of the gum is obtained w hieh m 
Eui ope is consumed under the name of gum-arabic. In 
tJie worst of the desert a thorny plant occurs oc- 

casionally, which is about eighteen inches high, and 
remains green all the ) ear round It is eageif) eaten 
by the camels, and is neailj the only plant which 
supplies them with food while thus traversing the desert. 
Without this annual it would bo ut terly impossible to 
yross the .Sahel m the direction fioin south to north , 
theiefore the Arabs call it “ the shi^* of the desert ” 

It I* hardly possible to <omprchend wliat motives can 
have induced men to traverse a w lhlerne-s, m w hu h they 
are Cvposed to the most exhnuMing fatigues anil to even 
kig,d of pnvation , to hunger, thnst, want of rest, to the 
danger of ijoing buried under burning sand, where 
an imminent death must be expected, and that of the 
worst hind, if*it should hap]x*n tVat the water m the 
next well they an* to amve ut be dried up. The desire 
of train alone cannot account tor it. It is probable that 
the first attepiptsVece only partial, and wen* occasioned 
by one of the most remarkable productions gf the desert 
— its extensive bods of salt Ihey occur at several 
places, and we urc acquainted with the position of three 
ol them The inhabitants ot the desert themselves make 
scarcely any use of it in their domestic economy. The 
countries, howe*er, which Uirder on the south of the 
desert have no salt, and consume large qurnfities of it. 
It, therefore, feti Iks. a high price This probably first 
induced men to go halt way into the wilderness to bring 
it to the market After they had succeeded, and learned 
to brave the hardships of these travels, they ventured to 
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advance farther northward, until they reached the culti- 
vated country along the southern base of Mount Atlas. 
Then a regular commerce w as established between the 
countries south and north of the deserL which is earthed 
on by caiavons or cafdas, as tl/by arepklled in Afiica, 
consisting of front two hundred to fiv^hundyed rsons, 
and double or triple that number of camels The mer- 
chants bring from Sudan gold, ivory, and slaves, to which 
they add the ostnch feather of the dewnt, and they take 
m ivtmn European manufactures, tobacco, dates, and 
some other articles The starting points of the cafilaa 
aie Tiuibuctoo on the south, and Fez, m Morocco, on the 
north This* route lies through the worst part of the 
wilderness, which is mcapnhk of affording subsistence to 
a single family It appears that tins route has been jmr- 
pnscly < hoscn» the men nan ts being less atraidol tho danger 
which they have tu eneountei m the descit, than of those 
to which they would be exposed by traversing a tract in- 
habited by numcuni* independent tribes, each of which 
is eager to enrich itsell by plimdeung the rafilns, 01 by 
subj( ctmg them to a heavy tax for the f ~ec ]>assage thmugh 
their terutones Theio is another loutc across the 
desert, which lies faither cast, and leads from the town 
of Kano m Sudan, to that of (rudamis in Tnpoli , ihlt 
we are not acquainted with it, as it has neVer been lia- 
veliedbyan} European t 

The habitable portions of the Sahel are possessed by 
two nations of difteieut oiigm To the west ol the great 
route between Tiratmctoo and Fez k . J jthe^ Moors, and 
to the east of it the Tuarichs The Moors of the Sahel 
are different from the Moots who inhabit the towns of 
Marorco They are Arabs, and resemble m almost ev cry 
particular the Arabs who aie settled m that empire, 
whoso language they also universally use* In perst n 
they are generally tall and robust, with Jme features and 
intelligent countenances The ir hair is black and straigh t, 
thetr eyes large, bla< k, and piercul^, but he deep m 
their sockets ; their noses are gently Arched, their laccb 
long, their checks hollow, their beards full and bushy, 
and they hav e invariably good teeth They are more or 
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less swarthy, according to thoir proximity to the nruro 
countries, until in some tube* Ihey are found entirely 
black, but without the woolK liair, wide nostril, ami 
thick lip, which particularly belong to the negioes 
As no portimjglf tlie (Jerritonos of these floors is fit 
for cultivation, tm'y have le*-s means oi sulxudentc tiuu 
the Tibhncffc, and certainly have not attained an «m jual 
degree of civilization, at least as far ns regank the 
manner in which the v art 1 lodged. As they live entirely 
on the produce of their honk, and the fertility of their 
lands is not sulhc.ent to afford food to thmr anno* Is 
for d length of time together, they me frequently unn- 
lb d to move Hi nee they do not live m fixed abode s, 
nut m tents which fhev remove horn one place to ano- 
tlui Those tents aie of a stuff woven from coals’ liter 
and the hbious roots of a plant Such a manner ol life 
would necessarily have contracted the sphere of their 
ideas and tone options, if they had not prcseived sonic of 
tlie aits ot civilized life which they inherited from then 
ancestors , for they aie not abonirWials of Africa, hut 
huve immigrated into tins deceit, when their count! wnen 
extended their conqmsU fioni Arabia to Spain It ap- 
peal* that at that pound they exterminated fire ontrmal 
inhabitants ontuelj , and then kept possession ol tin rr 
country The arK m which the'y ha*e picserved a rot - 
sidorabJo skill, are those of tanning and picpanrtg Icvdhei , 
ot nmnnlacturifiii , with only a hamnfer and a little anvil, 
bracelets, ear-nnas, and nee klaces of £ohl , and of making 
knives, d.urgcrs„^[{id othei arms the\ arc also expert 
inweaving « Then dro-s is the Arabic costume, which 
would appeal decent even to Euiopcans >A the aims 
weie not lolt uncovered Tins is done with the view of 
being better able to use their weapons, which, besides 
fue-uims, consist of a spear and a dagger Their resi- 
dences fonn circular encampments, consisting of liom 
twenty to a hundred tents, where they aie governed by 
a shieok or governor ol their own body Each cncamp- 

P mflnt constitutes, us it were, a particular tube, and the 
s bordeiing oh each other are frequently at c.imitv, 
h, however, rarely leads to bloodshed, as thiy are 
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forbidden by their creed, that of Mahomet, hom reducing 
one another to slavery But where they live at a dis- 
tance of only a few hundred miles from agricultural dis- 
ti ic ts inhabited by negroes, they frequently make incnr- 
motis fot the sole purpose of rapturing young persons to 
sell them as slaves As they fall on their viHnns un- 
expectedly, and are besides superior to the negroes in 
boldness, activity", and skill m arms, these predatory c\- 
podiKm* are commonly successful They are a dating 
set of people, and not restrained by any seniple m plun- 
deimg, lll-ti catmer, and even killing poisons who are not 
ol then uwn laith , but to sue h as aiy, they arc hospitable 
and beim.ulertt 

The boldest of those clnhheo of the desert aio tin' 
Tu 11 if ks, who oerup\ tin* noddle of the wilderness, where 
it is widest The tonn oi Iheir liodies and their language 

i eie a that they belong to the aboriginal inhabitants ot 
Sbiithnn Ahua wlmaie Known by the name of Berber* 
They .lie a -very line iaee of men, tall, straight, and 
handsome, with an .111 ol independence which is veiy 
imposmjr The colour of their skin is almost white, the 
dark b own of their complexion bung occasioned only 
by the heat of the climate , foi those paits of their bodies 
which are constantly covered are as white* as those of 
many Europeans Jfheir nn«e is aquiline^ the eyes large, 
the mouth finely formed, the face long, und the fore- 
head i ithei elevated 

In the north-eastern corner of they; 1 untry some tracts 
occur where a small quantity of com is grown, and where 
some plantations of dates arc found, which yield a fruit 
of infei lor quality But the lemamder of this extensive 
reirion can only he used at most as pasture-ground Tim 
trails yielding pasture die it appears numerous, but ol 
email extent This obliges the Tuarichs frequently to 
traverse large spaces ot the sandy desert, and in these 
travels they acquire that liardines# of character, that 
firmnc** of resolution, that quickness pf execution, that 
versatility of nund, and that boldness of enterprise by 
which they render themselves foimidablc to all their 
tieighhouis They are always m a state of enmity with 
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the inhabitants of Sudan, fioin Luke Tchad to the town 
of Tiinbuctoo, making fiequrnt picdatory incursions into 
the ir countiy, ami uiming off incalculable number of 
slaves Their expeditions arc executed witlj incredible 
speed The) use in them only the swift-footed camels, 
winch they manure with in eat dexterity, fighting when 
mounted on them, and filing at marks while at full speed, 
which is a long trot They arc so completely masters of 
then wiapons, and so eoiiragi*ous, that they oie much 
dreaded »von by the Arabs', which enables them to pj;?s 
unmolested, and m very small bodies, countries full of 
armed people Cmllie states that two Tuaneks, mounted 
on one lainel, aimed at a cafila, consisting of tux bun- 
dled caim Is, and all the men Hants Tied with each other 
in oflermg them whatever the\ T chose to eat, and plenty 
of water, though si\ days weie to pass befoie they could 
urine at a well They exact a tubute also from all the 
caiavans traversing their count! y, but in tins they diow 
moderation, a a i lotlnng, some powdei, or any small 
aifide, flanks ibe eahla, and this once paid the mci- 
chants are exempt from luithei demand The Tuamks 
wear a very cumbersome costume, as may be seen m 
Captain Lyon’s Travels Tins, howevei, mubt not be 
regarded as*a sign of civilization, but as the effect of 
their frequent travels m the desert, «w here they are often 
overtaken by d sand-wind To thi£ necessity must also 
bo attributed the praitirc of coloring their faces ns high 
as the eyes, so th^thoir whole body, except their hands 
and a very small pari of the face, is wi appeal up m cotton 
or woollen cloth or m leather As they airo Moham- 
medans, they arc obliged to perform three daily purifi- 
cations, and as wwter is raie m their country they make 
use of sand in its stead. 
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Section XII. — The Selva, or Forest Desert or the 
Amazonas 


The largest river of the* trlobe, the A 01070005 , in South 
America, drams the most extensive forest-plain we are 
acquainted with It extends horn the mouth of the liver 
westward to the base id the immense roi kj masses of Lhe 
Andes and 111 this dueetion measuies at lea»t 1500 miles 
Its extent towards the south, and also paitlj- tow aids the 
noilh, has not been exactly asetrtained Hut a sup- 
position, resting on probable tacts, assigns to it, near the 
mouth of the liver, «f width oF 350 mile*, which increases 
m proceeding westwaid, so that at the place wheie the 
Vma/onas is joined by the Madeira the plain is at lcatt 
S00 miles wide, and stiJl wider where it reaches the 
Andes Its mu face piobahly comprehends an area if 
1, 200, 000 square miles, equal to riearl> hali the extent 
of the Sahara, and to •nv times that of France. 

The Amazonas is flic onty river on the %lol>c which is 
alwavs abundantly supplied with watei by the tropical 
rams In all the count nos which lie Myth of the river, 
.aid are drained by 1 U numerous affluents, umis are very 
iiequont for vx months of the yeai, and during two or 
three they pour down like torrents They arc less violent 
and abundant in the countries noi th of the liver, but even 
thc^e have a fair share of the tropical rains, which bring 
to the earth’s surface between tnrec and four times the 
quantity of ram which (ommtmly falls ontountnes which 
like ours are situated in the temperate /one It is easily 
to be oompiehended that an almost incredible volume of 
’v'ltei must be collected m the bed of’ the Amazonas 
^Vheie it issues from the mountains of the Andes, m 
which it onginates, its width does not exceed a mile, 
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with a Jeptli varjirig between =sovon ami eight Act, but 
in piocoedmg faither east, «uid after having: boon joined 
bv Iho Yupurii from tho north, it widens to between 
Ihioo and four miles, atfrsome places even to si\ , but a 
Jmiro portion ot this wide bod is occupied bv tho nu- 
rneious islands wlrnh tho uvei has formed by di positing 
alluvial matter In tliese paits it is wry d< op puhaps 
sixU or eighty fathoms, but it has boon impossible to 
bound it on u< ( ount of the rabidity ot* its current, ioi it 
lulls commonly at tho rate of from thioo to four miles 
pet horn This rapidity is not to bo ascribed to Iho 
inclination of its bej, as its fall is vety gradual, blit to 
the immense volume of water which descends m it 
r I ovuitds its mouth the Ama/onas widens to tui, fifteen, 
and at last to twenty miles, which is about its bioadth 
wheie it falls into the Atlantic In despite of its iapid 
cm unt this n\er atloids a very easy and quick naviga- 
tion both to vessels descending: and ascending lit course 
'riu* as((»nt is pmlly effected by tho means of the 
tide, which advances to u distance of five hundred miles 
bom its mouth, to the Narrows of Olmlos, and pailiv by 
the wind, which alyiavs blows against the couisc of the 
ntei, ,md bv means, of winch ships, keeping near the 
baids of thcfrnci, a(id out of the strong current may 
fl«ceud it almost with as much case Jgid in the Mine time 
els vessels can accomplish their vo) acres downward while 
descending and keeping in the lumnt 

.Though the Ar^onas alwavs contains a large supply 
of watei, it$ volume vanes considerably according to the 
season The livers which join it fiom tin* south, drain 
a mm h larger extent of country than those which fall 
into it hour the north When theiefore the sun his a 
southern declination the supply oF water is twice or 
tin ue as Luge as when the sun is in the northern 
hemisphere lJuimg the first half of the veai its rising, 
ami duuug the lata i half the falling, takes place The 
difference ot the Jowest and highest level 01 the liver is 
very considerable, amounting at some pkuc» to foity h et, 
but commonly to from twelve to twenty feet After it 
has received the vast supply poured into it bv the 
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southern rivers, the water overflows its banks, and an 
immense tract of country is inundated, and the earthy 
particles which were held m suspension as long as they 
were m the bed of the nver arc then deposited on the 
inundated tracts Thus in the ^apsc of tune an alluvial 
soil of great thickness has been deposited on these lands. 
This soil extends, with the exception of a few small 
tracts which arc above inundation, to a distance of from 
six to twenty miles from the banks of the Ama7onas As 
the soil of these low lands is cxtiemcly soft, water very 
easily removes it, and therefoie all the smaller nveis 
and rivulets passing through them divide into several 
branches before they join the principal recipient of their 
waters At the base of the higher comitry also, which 
is above the highest level ot the inundations, a depression 
is found, which almost everywhere skirts these higher 
grounds, and in which u considerable quantity of water 
gathers from all sides during the rains These depres- 
sions discharge tho*surplus of their waters by channels 
running across the alluvial ground In this manner, on 
both sides of the Amazonas, a kind of network is loimed, 
of which low wooded islands represent the meshes, and 
the channels the threads This net-work is found not 
only on the banks of the great river itself, but also on 
those of its numerous large affluents Aft these large 
tracts arc annually l»d under w atcr Thcjugher grounds, 
which arc not inundated, arc mostly level , but at many 
places depressions of great extent exist, m which the 
water of the rivers, when it has <nrihmcd its greatest 
height, penetrates, and by inundating the lower ground 
soon foi ms Jxtcnsiv c lakes, deep enough to preserve the 
water all the year round These lakes discharge m the 
dry season a part of their waters, by narrow channels, 
into the next rivers, but during the rams the channels 
again carry the water from the nver tp the lakes, and 
raise their level, so that a great part of the adjacent tract 
is also inundated When the grdkt number of large 
nvers draining the plain is taken into account, and the 
great extent of the low lands along their banks, and to 
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these the large tracts are added which he within the 
higher grounds, but are subject to inundation from the 
numerous and large lakes, it may be considered pcrliaps 
as no exaggeration when it is stated that one-sixth of the 
grout plain, or 200,000 square miles, arc annually laid 
under water 

The w r hole of this low region is covered with an ex- 
ceedingly thick wood It is composed of large tioes of 
various sizes and heights, and what is vciy reruai kable, 
they differ greatly m species, no two tiecs standing 
together are of the same kind On a space of twenty 
square yards pci haps thirty or forty trees are found, but 
all of different bpeqjes. The spaces between them 
are filled up with grass-trees ana bushes of different 
kinds and sizes, standing close together, and the 
whole is united into one mass by numerous climbing 
plants and creepers, which as it were constitute the web 
ot the tissue Thus a woody fabric is raised, as im- 
penetrable to man os a wall of ston^, and more difficult 
to be removed , near the ground only is found here and 
there a small and low r opening, by winch the jaguars and 
other wild beasts find access to the beds of the rivers. 
These woods can only be entered wheic they arc 
traversed by water-courses deep enough to be navigated 
by canoes, bift such attempts arc usually very labonous. 
the branches of {he trees overhang th ^channels from each 
bank, and as they arc also entwined by climbing plants, 
the progress of the canoe can only be effected by cutting 
the branches. Thb-dflrger rivers afford a more open and 
free access, But at many places similar obstacles occur 
in them • 

Ab these impenetrable w oods, along the banks of both 
the lurger and smaller rivers, surround the higher grounds 
which are not inundated, it is almost impossible to get 
access to them , gor does it appear that either natives or 
Europeans have ever settled on these tracts In the few 
elevations which approach nearer to the rivers, and which 
have been reached, it has almost always been found that 
they are also covered w ith w ood, but of a character less 
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► wild and dismal The variety and confusion of species 
are not so great, and the trees are commonly less in- 
cumbered with underwood and climbing plants. 

At a great distance from the banks of the Amazonas 
there arc savannahs, or woodlesS, grassy plains, which 
would afford good pasture-grolmds, but have not yet been 
applied to that purpose, being situated too far from the 
settlements It is stated, that m those places where the 
great plain borders on the more elevated regions, these 
savannahs arc more numerous and of greater extent 

The climate of the plain of the Amazonas is distin- 
guished by the quantity of rain, and by an excessive 
degree of heat The greatest fall oirain appears to bo 
near the equator, along the lianks of the great liver Its 
annual amount has not been ascertained, but as, m the 
town of Maranhao, this quantity is not much less than two 
hundred inches , it is thought that it cannot be less on 
the banks of the Amazonas. No part of the year is 
exempt fi orn rain falls in greatest abundance betw ccn 

November and March, both months included, but is 
still fiequent to the end of August In September and 
Of tober rain is comparatively rare. These rams occur 
commonly every day, from two to four o’clock in the 
afternoon, and are accompanied by frightful thunder- 
storms The rain pours down in torrents, anS Europeans 
who have not experienced it are unable 4> conceive its 
violence In receding from the equator, either south or 
north, the seasons become more regular , and between 
10° and 20 3 of latitude, the year * divided between 
a dry and wet season The wet season occurs in the 
southern hcnfispherc when the sun has a southern decli- 
nation, and very heavy rams fall in January and February, 
m the other months they are not so abundant nor so 
violent The quantity of ram which annually descends 
on this region is certainly less than that wlych drenches the 
country near the equator It is further observed, that the 
rains are less violent and abundant in tHbse countries which 
approach the base of the Andes than in»the eastern parts 
of the plain On the north of the nver the countries 
drained by the affluents of the Amazonas do not reach be- 
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yond the limits w here the equatorial rains prevail As the 
plain extends on both sides of the equator, the heat is 
excessive all the year round In the interior the thci- 
mometer in the shade nses frequently to 100°, when the 
sun is near the line, and this heat lasts from two to four 
o'clock , this is a degree of heat not much infeiior 
to that experienced in the Sahara, but its effects on 
the human body are very different, for the atmos- 
phcio lestmg on the plain of the Amazonas is as dis- 
tinguished by its humidity as that of the Sahara by its 
dryness The *and} deceit is therefore healthy, whilst 
the forest engendei 9 several kinds of fevers of rhe most 
noxious description, -and enfeebles the frame so as to 
render it subject to many other diseases At the jiertod 
when such a laige jiait of the plain is under watei, and 
also when the watei begins to re-entci the bods of the 
rivers, the evaluation is, of course, excessive, and the 
atmosphere lcsomblcs a vapour bath But the heat, 
which causes tins evaporation, brintr® the advantage, that 
at least a few months of the } car arc tolerably healthy, 
namely, the tin ee or lour months which in credo 1h*» 
rising of the Amazonas in I’cbruuiy If tne lmat was 
not so excessive it would not dry up the nuineious tem- 
jwirary lakes which are left m the plain by the inunda- 
tions, noi the laige tracts of low marshy giound which 
during the nunc had been com cited' nto swamps 

Moisture and heat are the most effective agents m 
promoting vegetation, and where both are combined m 
acting unon c a fotWe soil, the growth of every kind ot 
trees and plants exhibits an uncommon luxuriance No 
soil is more fruitful than that [vortiori of the plain which 
is subject to annual inundations hence we find it clad 
with impenetrable woods, which cannot be cleared but 
by uninterrupted efforts of severe labour When that 
has l»een done, it requires continual attention to keep it 
clear, otherwise it is again soon overgrown by weeds and 
bushes Travcller^havc visited spots where Europeans 
had formed settlements, which for some reason had been 
abandoned In ten years they are found overgrown with 
tail bushes, and in twenty with lolty trees, so that all 
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traces of the industry of man had been completely obli- 
terated, and nature in its wildest form had again taken 
possession Though the labour of clearing such lands is 
very great, the return is m proportion A space of an 
acre or two, planted with bananas or mandioca, yields a 
produce sufficient to afford subsistence to the largest 
family but there are only a few isolated and small tracts, 
which a^e besides favourably situated, that have been as 
v et hi ought under cultivation The natives here and there 
cultivate some small spots, in the most slovenly w r ay, 
more for the jHirpose of using their pioducc for thepre- 
p-uation of mebi luting liquors than tor sustenance, as 
they prefer animal food, which is everywhere exceedingly 
abundant, esjiet lally as they arc not particular m their 
tastr9 Near the settlements of the whites the cultivated 
idiots are more extensive, but still not on a huge scale, and 
their nmnbei is sina 1 ! The woods, however, pioducc a 
great variety of fruits and roots which are edible, and 
besides yield most other objects requued in their domestic 
economy They afford also articles for expoi lation, 
which are in meat request, as vanilla, sarsaparilla, caout- 
chouc, Brazil-nuts, tamarinds, anotto, clove-cinnamon, 
} esides dirferent kinds of balsams and gums, as copal and 
cojwiva, and several species of woods used as dyes, or 
for cabinet work There cannot be the least doubt that 
the number of theSe articles will be greatly increased 
when these forests shall have undergone the examination 
of scientific botanists, and their produce have been sub- 
jected to trial. The vegetable ritfhos of#these forests 
w ill probaljy be found more numerous and more abun- 
dant than those ot any other part of the glol>e 

Not less rich is the animat creation Those which at 
present occupy the first place in the domestic economy 
of the natives are fish, with which all the rivers, small 
and large, swarm It is their great abundance, and the 
facility with which they are caughL which renders the 
natives averse to ever) other kind of labour, and secures 
them an almost certain subsistence without the least care 
or attention. They have discovered different kinds of 
plants by which they are able to stupify or kill the fish 
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in the water, and thus procure, by working a few hours 
and without any effort, a supply for many families and 
for many days The number of the species of fish is 
great, and some of tljcm attain a large size Next 
to fish the nver-turtlcs arc of the greatest importance. 
Though not of a size to be compared with the sea- 
turtles, they are numerous, and from the eggs they 
deposit on the sandy islands of the Amazonas, a fat is 
extracted, which, under the name of manleca, is largely 
consumed in all the provinces of Brazil, and constitutes 
a chief article of commerce In some of the larger es- 
tablishments of the whites, these animals are kept in en- 
closures made withift the bed of the river where it is not 
deep, and they supply the place of buteher-meat for the 
table The largest inhabitant of the river is the manatee 
or sea-cow r , which is not frequently met w'lth, being 
eagerly sought after by the natives, and the alligator. 
But though the river teems with animals, the land is in 
some respects deficient, at least according to our concep- 
tions There are no ruminants, the closeness of the 
woods precluding their existence * The jaguar, which 
is here of larger size than in any other part of America, 
and approaches in ferocity and strength to the tiger of 
Asia, lives qn fish, turtles, and monkeys It is said that 
it frequently attacks and vanquishes the alligator The 
real population of the woods are tlfc monkeys , they arc 
found in incredible numbers and of many species, some 
of which are of lurge size They are hunted by the 
natives, wh<? dry oTW eat their flesh Birds are exceed- 
ingly numerous, and some of them have l*;en partially 
reduced to a domestic state Serpents, even venomous 
ones, are frequent, but not half so dreaded as the mos- 
quitos, and several kinds of gnats, as ptums , maritime, 
carapands , &c., which torment the inhabitants so as to 
render their lives miserable. 

It is evident that these evils, as well as some others 

* It is probable “that m those parts where savannahs occur 
some of the smaller species may be found, but we are not 
acquainted with this fact. 
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which licset human life m the plain of the Amazonas, 
would be removed if the forests were rlcaied and the 
swampy grounds drained, and thus the whole converted 
into an aliode for man. But hare the question obtrudes 
itself, why has it not yet been done? Why has this 
large country remained since the < reation m this state 
of wildness and desolation, m which it is at present* 
When we find that there is no country on the fuoc of 
the globe which cun be compared with this plain m 
the productiveness of its soil, in the creative powers 
of its climate, which everywhere imparts to its plants and 
trees the most uncommon luxuriancy of growth, and which 
fills every comer with animal life" of the most various 
hind — when we hence conclude that such a country must 
afford the most abundant, almost inexhaustible, means of 
subsidence to man, and not only provide for Ins neces- 
sities, but also supply luxuries of every description, so 
as to satisfy the most fastidious appetites and desires — 
when all this is taken into account, we should expect that 
such a country, at a very remote penod, would have risen 
from its state of wildness, woild have become the centre 
of a widely-spreading civilization, and the seat of- power- 
ful empires, which would have sccuicd peace and pro- 
tection to many hundred millions of inhabitants by a 
regular and well-settled government and humane and 
wise laws In whsft condition is its present population? 
It consists of a number of savage tribes, all of them 
composed of a comparatively small number of families, 
tome only of three or four. Theselnbes speak different 
languages, and have no intercourse with each other, so 
that they are not acquainted with the language of their 
neighbours When the individuals of one tnbe visit 
another, it is only for the purpose of making prisoners, 
w hom they fatten to be eaten at a national festival They 
arc without government, without any social ties, without 
religion When their character axif) manners, their oc- 
cupations, food, abodes, and dress are considered, we are 
tempted to think that they are half-beasts, and little 
above the brute creation 

It may appear harsh to pronounce such a sentence on 
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any, even the smallest fragment, of the human race , hut 
let us consider the condition of one of these tribes, living 
m the interior of the woods, and, as some travellers 
would say, not tainted* with the vices of civilization 
The Mmmhas li\c on the banks of the Yupuia, above the 
cataracts of Cupati They ore, indeed, not entirely unac- 
quainted with the cultivation of the ground, hut it is limited 
to ven snutll spots, on which thev grow niaudioea, ba- 
nana, andanotlo none of the men taking part in woiking 
the field, the labom devolving' on the women, who are 
considered ns slaves The men live m idleness at home, 
eating, di inking, danc mg, and sloe pn.g Sometimes they 
go out hunting monkeys, or fishuig in the liver When 
one of them intends to make an uttaek on a neighbouimg 
tribe, lie hoon finds a few associates The men w r car a 
stupe of the inner bark of a tiee wound round then 
loins, and auothei passes be tween the legs, the women 
go *|iutc naked, but they paint their whole l»od), and 
thi*>, it seems, th^y consider a. a drc*N Both sexes pei- 
loiate the sides of their nos* s, and place m these holes 
short thick sticks, by whfch the ]>arts are so thrust out 
that they can put them over then eais This is consi- 
dered a beaut) In their food they aie far hom lx ing 
dedicate, bn* except some cakes made of cassava-flour, 
and a levy bananas, they do not -taste vegetable food 
A\ hen they liu^o monkey-ine.it or hsVi, they live on them , 
but as that sometimes is not at hand, on account of their 
want ol piov ldci icc^and inclination to idleness, they eat 
alligators, <?‘r[)ents, touch liogs, ants, giub", ami cater- 
pillar Their huts consist of a few pieces ol wood 
stuck into the ground, covered on the sides and at 
the top with palm-leaves y they arc rather spacious., 
and are commonly inhabited by several families They 
have a few cooking utensils made in the rudest manner 
The rest of the 'furniture is limited to hammocks, made 
by the women irory the internal bark of the timi-tree, 
and winch are so neatly constructed that thev are 
greatly prized bf the European settlers, and are in de- 
mand even m Surinam and Demerara, to which places 
many thousands are annually shipped from Para. Ex- 
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cept m the manufacture of those hammocks, and m the 
little caie with which tlie women cultivate a field or two 
near their huts, we find that this nation is at the lowest 
scale of civilisation, as low as human beings can be 
This becomes more evident when we consider the 
slate of then minds and their domestic l elation* They 
have no idea of God, but imagine that their fute is de- 
]>ondont on the eapnee of a bud demon, whose favour 
cannot he acquired by any action, good 01 bud 'lhey 
live only foi the present moment, and do not tiouhle 
themselves with futunty , and have not the least 
conception of the immortality of the soul, of Inline le- 
w ui ds or punishments. Life is considered as being of 
little value, and (•oath as quite indifferent Lveiy thing 

is tei initiated by death, except hatred and the desne of 
revenge No afiedion exists between Ihe sexes, the 
man associates himself with a woman, and dismisses her 
at Ins pieusure The connexion between them resembles 
that of beasts of j»rey the man caies not for his family 
so long as he himself is satisfied, and considers his chil- 
dren as a bui den, which he endeavours to shun r Ihe 
childi on glow up, spoiled by the mother who treats them 
as play things, and neglected bytliefathei , without utfec- 
tion loi the one, without respect for the o^hei As soon 
as ti boy tli inks hiqiself able 4 to get lus subsistence, ho 
emancipates himseflf from the authority of Ins paicnts. 
Pei sons who fall ill aic neglected and abandoned, because 
then nursing w ould subject their attendants to me onve- 
nionee which they will not undergo Every one is his 
own master, and does as he pleases, and as long as lie 
docs not offend anybody he has nothing to fear These 
people have no chiefs, and do not ol>ey any orders, ex- 
cept in war, when they subject themselves to the com- 
mand of him who has projected the enterprise, 01 has 
acquired a name by his valour Since they have begun 
to have intercourse with the Europeans settled on the 
banks of the Amazonas, those who have the means of 
promoting this intercourse have assumed a kind of autho- 
rity The 6 nly foreign article which is in demand is 
spirits, for which they give m return the hammocks 

i 3 
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made by their women, and the prisoners who have fallen 
into their hands in their military expeditions. 

In these expeditions they show that there is not a germ 
of human feeling m their mind, and display the ieiocity 
of beasts They do not act as open enemies, nor have 
they the ambition of vanquishing their adversary, or of 
obtaining a victory They imitate the habits of the 
jaguar When after a march of many days they ap- 
proach a settlement belonging to a tribe at enmity with 
them, they conceal themselves in the woods and bushes, 
and, when satisfied that nobody is aware of their being 
near, full suddenly on the unsuspecting inhabitants, 
kill all who make the least resistance, take the others 
prisoners, and oblige them to carry to their own homes 
the provisions, arms, and utensils which they find in the 
place When they have returned to then own settle- 
ment they abandon themselves to every excess m eating 
and drinking, and accompany their feast with frantic 
dances and undescnbable noise. At present they have 
an opportunity of disjwsing of their pnsoners as slaves 
to the Europeans settled on the banks of the Amazonas, 
but it is probable that formerly they ate them all they 
still eat some of them When Maitius, a German natu- 
ralist who visitgd this part of the plain of the Amazonas, 
and to whom we owe this account „of the Miranhas, 
questioned their chief respecting tHeir eating human 
flesh, he did not deny the fact, but delended the 
practice by saying, “ You whites do not eat alligators 
and monkeys, though tticir flesh is well tasted , if you had 
not an abundance of turtles and hogs jou certiynlj would 
not be so particular, for hunger is urgent Everything 
is habit. When I have killed an enemy I think it much 
better to eat him directly than to abandon bis flesh to 
putrefaction Large animals are rare, because they do 
not lay eggs like the turtles There is no misfortune 
in being eaten Death alone is a hard thing When 
I am killed it is no matter to me if my enemies cat me or 
not I do not know any kind of animal that has a better 
taste than our enemies , but the flesh of tHc whites is 
tough and sour. I should, however, show very little 
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prudence in eating my prisoners now I have an oppor- 
tunity of bartering them for spirits Spirits have a 
much better taste than blood. But when I take for 
prisoner one of the Unulua f (a tribe with which the 
Miranhas have a perpetual feud) 1 kill him directly and 
eat him, liecause I am certain that he will starve to 
death rather than be sold as a slave to the whites ” The 
other native tribes, who arc no longer men-eaters, are 
in great dread of those tnbes who have preserved this 
pidctHc, and narrate with horror that a cnief living on 
the banks ot the Rio Negro more than a hundred jears 
ago ate his own wives 

Those tribes w hich have for some length of tunc had 
an intci course with whites have abandoned the practice 
of eating human flesh, but it is said that they have eon- 
tracted a timidity, and evince more cunning, deceit, and 
lowness of mind, than their neighbours They have not 
improved either in other respects. All of them still 
exhibit a monotonous jmverty of intellect and mental 
toipor, and neither internal emotions nor the impression 
of external objects arc able to rouse their minds from this 
lethargy Neither their food nor their dress and habit- 
ations have been changed, though they have for two 
centuries had those of the white settlers under their eyes. 
Thev adhere to their ancient usages and practices with 
an obstinacy which§ccrtamly deserves the name of mental 
torpor It even they were more accessible to innovation, 
their ideas of property would much oppose their im- 
provement. Each tribe has its pecijjiar hunting- 
grounds, which arc marked by well known boundaries , 
and wherever settled for a time, each tribe or family has its 
own plantation, which is cultivated by the women for the 
use oi the community Huts and utensils arc considered 
as private property, though with regard to them certain 
ideas of common possession prevail. ,The same hut is 
often occupied by more than one family, and many 
utensils arc the joint property of all the occupants. 
Scarcely anything is considered as strictly the property of 
an individual, except his arms, dress, pipe, and hammock. 
It is evident that under such circumstances no one could 
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think of accumulating property or of anything beyond 
the supply of the present wants Thus the strongest of 
all stimuli to industry and economy, next to li unger, 
is wanting among tin unwind consequently all improve- 
ment resulting trorn that souiee becomes impossible 
Experience shows that the tril>es ol the* plain of the 
Ama/onas have learnt nothing by mixing with the 
whites, neither can they improve 1 y an intercouise with 
the it neigh Ivmrs , for besides that the usages and prac- 
tice's piewnlmg among the*«c tubes greatly i esc ruble 
one another, inteicouHe i-> prec hided by tln*ir never- 
ceasing enmities and still moic by the diflerent lan- 
guages spoken “ Onl ol twenty Indians," saysMartius, 
“ whom we employed as rowers in the boat in winch 
we navigated thostu ams ot tlie interior, there weie often 
not mote than three or four w ho understood any common 
language, and wo had liefoie oiu eyes the melancholy 
spectacle ol persons occupied in the same labour, but 
entile ly isolated with lespect to everything which con- 
tnbutes to the supply of the hist wants ot life In 
gloomy silence did these Indians ply the oar together, 
but no common voice noi interest c lieeied them os they 
sat beside each other m a journey of several bundled 
miles, which their vanous fortunes had called them to 
]>crtorm together ” 4 

"I h it nations -which are in a statetof such abj. etness, 
nid do not evince the leisf inriinatmn to improve* then 
condition, cannot under imy circumstances be expected 
to rendei the,plain of the Amazonas fit for the abode of 
civilized man is self-evident The arts and comforts of 
civilized life must be planted by foreign hands Three 
centimes have now elapsed since the Amazonas was first 
navigated by an European In the last two centuries 
the Poituguese have frequently ascended and descended 
the river, and dining that period settlements have been 
made at many places by that nation Hut still wc find 
that the numlior ot 'these settlements is few, and that, 
with the exception of three or loin, which are most 
favourably situated for commerce, their population is very 
•canty, commonly consisting of a few families m whicn 
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the number of negroes and other slaves is much greater 
than that nf the whites Many settlements, formed at 
places winch piomned great advantages, have been aban- 
doned, and the wilderness has again extended over tracts 
which were once cultivated Cy careful hands Every 
pait of the Uranium empire hits greatly increased in 
population, industry, and trie arts ot civilized life, during 
the lost foity jeais, hut the plain of the Amazonas has 
remained stationary Otheeis who are sent there by the 
goveinnunl consider it as a place of exile, und count the 
weeks and months by the lap^e of which they will ac- 
(jiiiif’ aught of hemcr 1 ('failed and sent to other parts 
Pei sons w ho b\ the law s have been condemned to transpoi t- 
afion aie x< nt to fine of the sc ttlerncnts on the Amazonas. 
The prospert of accumulating in a «dioit time a large 
foitune, lias also induced many industrious persons to 
settle', but thov look, anxiously foiward to the day ori 
wliifh after having attained then object, they will be 
enable cl to leave jlie counti\ The) do not thinlv of 
acquiring extensive landed piopcitv, 01 of ‘■ettling their 
hmnlies pciniancntly It is not t lie want ot socict) 01 
of eomfoits wliifh diives them away, it is the meian- 
cholv and in c si-tihle feeling, w hit h impel ccptibly ciceps> 
into the mmd, that they aie placed m a deseit which 
cannot be 1 endued a couifoi table homc*by human m- 
du In § . 

’l lie indiistiy of man has in all other counhics suc- 
((((ltd in subjecting the pioductive jiowerof nature to 
lii"! sway, and to direct its opoiatjon to his cads In 
the Saliaia it has taken possession of alP the resources 
of the couiftrv till it Inis anivod at the very limits which 
nature herself has fixed No faither improvement can 
there take place In some countries situated within the 
polar ciicle, a coune of improvement has been adopted 
and is pui sued with success Its process is slow, but 
eei lam The ungrateful soil of the talhlaiul Islands 
has fallen under the ieitilizing hand of man, and will 
doubtless be converted into fruitful fields m the progiess 
oi time But there is little hojie that such will ever bo 
the case with the plain of the Amazonas The produc* 
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tive powers of this country, it appears, are too great and 
too active to be subdued If its soil was but half as 
fertile, its air halt as moist, and its vegetation half as 
vigoious as it is, man would easily master nature and 
compel it to administer his wants, or to supply him 
with riches But he finds here all the efforts of 
his industry are in vain, he is overwhelmed by the 
bounties of nature His mind sinks into despair when 
he contemplates the immense work before him, whilst 
his bod^ feck the exhaustion pioduced by that climate 
which imparts to the soil its never-ceasing powci of re- 
production lie finds himself reluctantly compelled to 
abandon bis plans, and to leave to nature that portion of 
the globe which she seems to have reserved for hei ex- 
clusive property, and for her unfettered operations The 

J )ltun of the Amazonas, is, perhaps, destined to lcmain 
or ever a w lldcrncss 
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Section XIII — Tub Pampas. 

Thf forests of the plain of the Amazonas extend along 
the base of the Andes as far south as 12° S lat , where 
the mountains of 13ra7il ad\ance so far westward as to 
leave between them and the Andcsfwhat may be called 
an immense valley, for it is at an aveiagc 200 nulcs 
across This valley runs in its northern part, and as far 
as 18° S lat, from north-west to south-east, but its 
southern part extends due north and south It termi- 
nates near 2 2° S lat , so that its whole length is not less 
than 700 miles Iiw this valley the country changes its 
aspect by degrees Its suriace is not covered with inter- 
minable foicsts, but presents in the northern districts an 
alternation of woods and swampy tracts, which are partly 
overgrown with bushes and paitly clad with grass In 
proceeding southward the woods continue t(^ be freouent, 
out less extensive, and the swampy grounds gradually 
give way to a dnfr countiy These* swamps owe 
their origin to the tropical rams Where these termi- 
nate (about 20° S lat ) they are succeeded by a region 
whose suifacc is dry all the jear round, qpd which is 
co\ ered in general by a coarse grass, and in some parts 
by numerous iiushcs. 

The valley just noticed leads from the forest-desert of 
the Amazonas to the Pampas , treeless plains, which 
from 22° S lat extend to the most southern limits of the 
American continent, and terminate on the Straits of 
Magelhaens, near 52° S lat , so that they occupy from 
noi tli to south a length of 2000 mile? Its width is va- 
rious Bctweey 22° and 2G° S lat does not exceed 
280 miles , but between 26° and 38° it is full 450 miles, 
between the nver Parari on the east and the Andes on 
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the west Farthei south it conti acts to 360 and to 240 
miles, which is its avoiage width between 42" and 52° S 
lat According to a rough estimate its area is about 
750,000 squaie miles, oi fieaily ioui limes the extent of 
France 

This plain piosents in its different parts a much creator 
diversity m suitace climate, and productive powois than 
the loicst-dcsert ol the Ama/onas, oi the Sahara The 
most southern poition, or that which lies south of 40° S 
lat , is called the Pampas oj Patagonia, being inhabited 
by social tubes which aie comprehended under the 
generic name of Patauonians We have as yet obtained 
vciy little mfoi niatioh respecting these pampas It ap- 
peal* thut bom the shores ot the Atlantic the country 
rises giudually in proceeding westward until it joins the 
bas»e ot the Andes At some paits the slope lias the 
ionn ol an inclined plane, whose suitace is somewhat 
hilly, at others the use is effected by a considerable 
number ot tcnacc*, which grow higher and hurhei in 
approai lung the mountain-range on the west In t lie 
southern pait a gieat portion of the surface of the plain 
appeals to bo oveilaid by a thick layer of lava, winch 
doubtless is derived hum the numerous volcanoes which 
existed and jstill exist in the Andes These paits me 
veiy sterile, but north ot 4(5" S lat a luigc port of the 
country ib clad 'an th glass which ati&rds pasture-grounds 
for the numcious herds of the Patagonians. But cun 
line tlieie aie few trees, and water is scaice, as ram 
seldom falls • The heats of Mimnier are very great , but 
in winter, though the days aie not cold, # the frosts at 
night aio sevcic, and at all times ol the year, in the day- 
time, strong wnnds sweep over the plain 

The Patagonians have been considered as the tallest 
race of men since they were first visited by JVIagelhaens 
Some navigators say that they have seen among them 
persons nine or ten feet high, and m the last century 
Captain Byron, who was nearly six feet high, tned to 
measure one, and found that when on tiptoe he could 
but just reach with his hand the top of the Patago- 
nian’s bead There are not wanting other witnesses 
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to confirm this account Though the most modem navi- 
gators hate not met with persons of such a size, Captain 
FitzRoy states, that he has nowhere met with an assem- 
blage ot men and women w&ose average height and 
appatent hulk approached to that of the Patagonians. 
Among two or three hundred of them scarcely hali-a- 
do/en men are seen whose height is under five feet nine 
or tin inches, and the women are tali in proportion 
Their heads and features are large, but their hands and 
feet are neither so muscular nor so large-boned as their 
height and bulk would induce one to suppose , they are 
also rounder and smoother than those of white men 
The ir c olour is a rich reddish-brow it, between thut of 1 usty 
iron and clean copper, rather darker than copper, but 
not so dark as good old mahogany Nothing is worn 
upon their head except their rough, lank, and coarse 
black hair, which ^ tied above the temples with a fillet 
of plaited 01 twisted smews Large mantles made of 
‘-kins sewed together, loosely gathered about them, 
hanging bom the shoulders to the ankles, add so much to 
the bulkiness ot tin ir appearance, that one ought not to 
wondei at their having been called gigantic They 
paint their bodies with black, icd, and white point, with 
which they make grotesque ornaments, ^uch as circles 
lound their ejes, ol great daubs across their faces On 
their feet are boot#made out of the skins ot hoises’ legs 
Wooden spurs, if they cannot get iron, sets of balls 
united by thongs called bolns , and a long tapering lance 
of bamboo, jKunted with iron, complete thgir equipment 
The women are dressed and booted like the men, with 
the addition of a lmH-jietticoat made of skins, if they 
c annot procure foreign coarse cloth They eleun their 
hair, and dmde it into two tails, which are plaited, and 
hang dow n one on each side 

Their huts arc in shape not unlike jppsy-tents Poles 
are stuck in the ground, to which others are fastened, 
and skins ot animals sewed together form the covering, 
so that an irregular, tilt-shaped hut i»thus made Three 
sides and the top are covered , but the front, turned to- 
wards the east, is open. Tlicsc huts are about seven feet 
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high and ten or twelve feet square , they are lower at 
the back or western side by se\cral lect They have no 
other furniture but their arms and hides to sleep on. 
Among their arms the balls or bolas arc the most formidable. 
They consist of two or three round stones, lumps of earth 
hardened, iron or copper ore, or lead. These balls are 
connected with one another by thongs equal to one an- 
other m length, with their inner ends united Taking 
one ball in the right hand, the other two arc whirled 
round several times, and the whole then thrown at the 
object to be entangled They do not strike the objects 
with these halls, but endeavour to throw them so that 
the thong shall hit a prominent part, and then of course 
the balls swing round m different directions, and the 
thongs become so twisted, that struggling makes the cap- 
tive more secure A powerful missile is formed of a 
single ball, similar in substance and size to the others, 
but attached to a slighter rope about a yard long. 
Whuling this ball, about u pound »n weight, with the 
utmost swuflness round their heads, they dush it at their 
adversary with almost the force of a shot At close 
quarters it is used with a shorter scope of cord as a very 
efficient head-breaker 

The principal subsistence of the Patagonians is the flesh 
of mares, ostriches, cavics, and guanacoes , but though 
they are not particular, and eat a'^nost anything that 
they catch, the flesh of young mares is preferred to any 
othei They broil or roast their meat, and eat it with a 
lump of fat and salt They eat also two kinds of roots 
growing wild in their country, after having roasted or 
broiled them Dogs are kept for the chace, but not 
eaten, nor are horses, unless disabled by accident In 
some parts rattle aic rather numerous , but their flesh is 
not thought equal to that of mares. 

They do not cultivate any kind of plant or vegetable, 
and arc remarkable for uniting more closely together 
than other nations thfl occupation of herdsmen and hunters. 
To tins circumstarce, probably, it is to be ascribed that 
none of their tribes claim an exclusive nglit of property 
to any part of the country, and that they traverse the 
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whole plains freely and without any prejudice to others 
between 40° and 52° S lat They are much given to 
this wandering life, and travel with great expedition. 
The same tribe has been found m September on the 
shores of the Straits of Magelhaens and in the following 
February on the banks of the llio Negro, distant nearly 
a thousand miles from one another It is, however, 
probable that those tribes which have cattle do not ro^ 
move tar from the places affording pasture-ground for 
these animals, which are not frequent, and only met with 
in some parts of the country Travelling appears their 
principal occupation, and hunting is occasionally resorted 
to when there is a scarcity of ftfod The whole tribe 
then collect together, surround a considerable tract of 
country, and kill with the bolas all the animals thus en- 
closed They have dogs to assist them m their hunting 
The produce of the ehace is divided among the different 
families, in pioportion to their numbers 

The Patagonians have more exclusive ideas of property 
than the native trilies in the woods of the Amayonas. 
Among them are nch and poor people. Their wealth 
consists chiefly in horses and dogs, the richer individuals 
having foity or fifty horses and a large number of dogs, 
the poorer only one or tw'o horses and but.onc dog But 
respecting other ohjccts their ideas of property are less 
fixed When, fof instance, one family has eaten its 
share of the chaoc sooner than others, any one that is 
hungry goes to a party which has meat left, and cuts off 
what is wanted without a question Tfceir ideas and 
usages alsO'Sh^w that they have attained a higher degree 
of civilization than the native tribes of Brazil They 
have a multiplicity of deities, some good, some evil, and 
believe that the first reside in vast caverns under the 
earth When these good deities made the world, they 
first created the Patagonians in the subterranean caverns, 
gave them the lance, the bow and arrow's, ahd the balls, 
and then turned them out to shift f8r themselves. They 
imagine that the deities of the Spaniards created them in 
the same manner, but that, instead of lances, bows, &c , 
they gave them guns and swords. They say that when 
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the beasts, birds, and lesser animals were created, those 
of’ a more nimble kind came immediately out of the 
caverns , but that the bulls and cows being; the last, the 
Patagonians were so frightened at the sight of their 
horns, that they stopped the entrances of the caves with 
great stones Therefore they had no cattle in their 
country until the Spaniards, who, more wisely, had let 
them out of then caves, brought tin m over The Patn- 
gonians have also an idea of mimoitahty, for they think 
that their souk go to the caves to live there with the 
deity who presides ovci their particular race They 
have also a kind of religious worship, but this is entire! \ 
directed to the powerb of evil 

Mnniagcs are moie frequently made by sale than bv 
consent Inclination may sometimes determine the 
choice, but payment must m oveiy case bo made in pro- 
poition to the supposed value of the damsel and the pio- 
perly of the put chaser Each man has commonly only 
one wife, but a few, who have torty'or fifty hoises and 
other riches m proportion, have four or five wives r J ho 
women are verj faithful and laborious Then lives are 
one continued scene of labour , for besides musing and 
bringing up the elnJdien, they aie obliged to do most of 
the drudgery* Except hunting, piovuhng food, and 
fighting, all woik is done by women Man and wife 
seldom forsake “each other, even in extreme old age 
The husband larely beats his wife, but their passions, 
unrestrained by civilization, occasionally urn extremely 
high, and at such times they spare nothing in their fury 
They take great care of sick peisons, miel show much 
attention to old age 

Their caciques or chiefs arc hereditary, hut their 
authority is very limited In cases of importance they 
are assisted by a council of the principal individuals and 
wizards They have not the power of raising taxes or 
of taking anything, from their vassals, but arc, on the 
contrary, obliged to treat them vv ith great humanity and 
mildness, and oftdn to relieve their wank, or they will 
seek the protection of some other chief For this reason 
many who are born caciques refuse to have any vassals, 



TUB PAMPAS. 


193 


as they cost them dear, and yield but little profit No 
individual or society, however, can live without the pro- 
tection of a cacique, according to their law of nations, 
and weic any to attempt to de so, they would undoubt- 
edly be killed, or earned away as slaves, as soon as dis- 
covered The prerogative of the cacique consists chiefly 
ot his power as a magistrate and judge, and he may 
punish as he pleases, even wnth death, without being 
answerable for it He it is, also, who gives direc- 
tions to encamp, march, travel from one place to another, 
to hunt or make war 

The Patagonians, like the Jakutcs In Siberia, do not 
appeal to be very sensible to lie A or cold, if we may 
lunge b*om then habits of life and from their clothing* 
The only difteicnee in their dress during the winter is 
that they more constantly wear hoi se-hide boots In 
summer their feet and legs aie generally naked They 
are not of a quarrelsome disposition The wars between 
the single tribes are not frequent, and never last lone, 
nor aie they carried on with eiuclty They are fnendiy 
to the crows ot the vessels which visit their shores 
Eiiinjicans commonl) regard them for some time with 
distrust This is owing chiefly to the singularly wild 
look which characterises all uncivilized tn!*es, and which 
is particulailv conspicuous in the Patagonidns, but of 
all savage nations, jfrhaps, these tribes flfre least inclined 
to attack oi deceive strangers 

North of the Pam pus of Patagonia are the Pampas of 
Buenos Ayus They extend from 40° to 34° 3(y S lat , 
and reach f^pm the shores of the Atlantic to the foot of 
the Andes Though in general a plain, their surface 
exhibits m several parts a considerable degree of variety 
That portion ot it which lies east of Gl° W long, is far 
fiom being level, but all the inequalities of ita sunace 
are too inconsiderable to be called hiWs, except m the 
southern districts, where several ridges of high land with 
flat tops occur, which run from south-east to north-west, 
and lie m two lines, with, however, many interruptions 
in their continuity A great portion of the country lying 
between the two lines of hilly ndges, as also a very large 
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tract north of the northern line, ore covered with swamps 
thickly set with canes and reeds, and interspersed with 
numerous but shallow small lakes and ponds This 
country resembles the better part ol the Cambi ldgeshire 
fens, and would, if drained, afford excellent pasture- 
grounds These fens owe their existence to the flatness 
of the surface, and to the numerous streams whoso wuters 
cannot make their way to the sea, or the rivers in the 
vicinity, for want of a sufficient descent These swamps 
do not extend to the banks of the river Saludo, which 
are film, and aie even at present used as jiasture-pi oimds* 
Noith of that river the plain is only broken by ascents 
and descents so slight as to be utmost imperceptible, and 
its whole suiface is covered with luxuriant coarse grass, 
growing in tufts, and partially mixed with wild oats and 
tiefoil. Extensive tiacts aie entirely overgrown with 
thistles from six to eight feet high, which aie used for 
fuel, as the country is entirely devoid of trees and shrubs 
Near the dwellings of the inhabitant* are small planta- 
tions of peach-trees, also used as hre-wood The de- 
pressions of the surface urc numerous but shallow , and m 
them the water collects during the rains and forms pools 
This evaporating after a continuance of dry weather, the 
depressions become covered with nth glass, which sup- 
plies pasture dunng the dry weather, when the grass of 
the higher grounds has been parched up by the heat 
Thus their country is able to maintain immense herds 
of cattle and horses When pastured the coarse grass 
and thistles gradually disappear, and are replaced by a 
fine and thick turf The soil, however, is not less fit for 
agricultural purposes, and in recent^ ears abundant ciops 
have been obtained from it, especially of wheat It is 
certainly a drawback that the water of all the mors is 
salt, especially in summer, when their volumes are much 
diminished Thi* appears rather remarkable, as it is 
stated that the country which they dram is not impreg- 
nated with saline matter, for fresh water is found at no 
great depth under the surface almost everywhere, and 
thus wells are easily dug As the population of tins 
region is composed of agriculturists of Spanish oiigin. 
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nothing: particular is found in their character, manners, 
or practices which deserves to be noticed 

The western ]>ortion of the Pampas of Buenos Ayres 
is divided into a pastoral and*an agricultural district, 
separated from each other by a line not much differing 
from the meridian of 66° W long The pastoral district 
is cast and the agricultural west of that line In the 
country which surrounds the sources of the Rio Salado, 
the soiPof the plain begins to be impregnated with saline 
matter, and continues moie or less so to the base of the 
Andes Its surface may be called a dead level, as the 
depression and elevation are imperceptible to the eve, 
but that such depressions and elevafions exist is evident 
by the state/ of the country after the rains, for the lower 
grounds are then found covered with extensive saline 
swamps overgrown with reeds, and where the swamps 
are very shallow they are encrusted with a saline efflo- 
rescence The more elevated tracts intervening between 
these sw amps arc clad with a coarse grass, which attains 
a height of six feet, and resembles rye or wild oats. 
The grass occurs m clumps, and is salt to the taste In 
every part of this larger tract are shallow lakes containing 
salt water, and some of them are fiom ten to twenty miles 
long, and nearly as wide One shallow depression ot curs 
of such an extent th^ it is fifty miles long, and twenty 
wide During the rams, when several small rivers flow 
into it, this is converted into a temporary lake , but to- 
wards the end of the dry season the evaporation has car- 
ried off nearly the whole body of water, which is then 
only found lit numerous small ponds interspersed withm 
the depression. The soil is stated to be good, consisting 
of a dark finable mould without a pebble The most re- 
markable feature of this extensive country is the total 
absence of permanent water-courses. After a continuance 
of heavy rains, or when the nvers nsing^n the Sierra de 
Cordova arc filled by the melting of thp snow, they reach 
the plain lying south of them, but their water is spread 
over the depressions above noticed These rivers, how- 
ever, cease to flow in the dry season Next to this the 
absence of trees is the most striking peculiarity A few 
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copses of small trees, mostly peach planted for fuel, and 
some small gTOvcs near the habitations of the inhabitants, 
are all that are found. It is difficult to discover a suffi- 
cient reason for this deficient) , as the oountiy is covered 
■with a groat depth of alluvial soil, and as trees arc abun- 
dant in most of the adjoining districts Seveial causes 
probably concur in preventing their growth the furious 
storms which sweep along the level surface , the want of 
water during a part of the year, which is sometimes so 
prolonged as to lieeome a severe drought , and the numc- 
ious heids of wild cattle which range over the plains, 
and cat up every leaf which retains any moisture during 
the dry heat of summer. The salt with which the sou 
is generally impregnated cannot account fi.i then uni- 
veisal absence, as trees are not found m places where 
such is not the case Besides, it is an ascertained fact 
that ticea giow in the salmc districts whcic they are 
planted and partially sheltered. 

This |K>rhon of the western Pampas of Buenos Ayres, 
as well as the whole of the eastern, appeals to be one 
immense bed of alluvium , and scientific men have en- 
dcavouied to explain in what way this alluvium has been 
formed Most of them incline to the opinion that it has 
been tranquilly deposited by w aters which hav e oi igmated 
in the Andes, and have flowm with a gentle com sc to the 
Pacific That r may buve been th<> ca&e What, how - 
evei, renders tins thick stratum of alluvium most re- 
maikable is the cucumstancc that the fossil remains of 
gigantic animals, of Jong lost specif s, aie heie found 
imbedded, such as those monsters whic^ have been 
named by our naturalists megatherium, mastodon, glypto- 
don, & c These fossils ai e also much more common than 
was supposed , and when carefully sought after arc found 
at numerous places duiiug the dry season, or after long 
droughts either in the banks of tlie rivers or m the beds 
of the numeious lt^kes which are then dried up None 
of these now extinct s|)ecics appear to have been animals 
of prev, but all herbivorous. It is also remarkable that 
no skeletons of animals now living in these legions have 
vet been discovered in th’s alluvium. 
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floir*^ groat damage arul f rt-quontly attended with loss of 
life The shipping m tin* La Plata nver always suJltrs 
greatly fiom a jumpero, and the loss oi piopeity *s (on- 
Milerablo The force of, the*e stoini* must be limnoiw, 
as it is able to remove heavy bodies to a great di ranee 
Captain Fit/ 1 to) mentions that a small boat, before the 
of the storm, had been hauled ashore just above 
water-mark, and fastened by a strong rope to a large 
stone, hut after the storm it was found far bom the 
beach, shattered to pieces, but still fast to the stone, which 
it had dragged along 

When tiu* Spaniards took possession of these plains 
they were pastured by large holds of guanucoes or llamas , 
but these animals have nearly disappeared, giving way 
to initio and horses, which are now found there in great 
numbers Some writers say that there cannot be lo^s 
than one million of cattle, and three millions of horses 
Some othei wild animals, however, have kept their 
footing The most remarkable is the emu, a kind of 
ostrich, the chare of which affords quite as much amuse- 
ment to the wild Gaur/io as hunting the fox to the sports- 
man ui England, arid the horses are trained in puisne it 
m all its sbiftings and mazes The Gouchos hunt them 
fm then feathers, and use for that purpose the bolas 
The hunters whirl these balls rountj their heads while in 
pm suit, and tta owing them at the bird when sufficiently 
neai , they tw^t round its legs and bring it to the giomid 
Theic aie numbers of small d(*ei in these plains, but as 
then tV*sh it not much esteemed by the natives they are 
not mob sted The btscadho, an animal between a rabbit 
and a badger, is pecuhai to these plains, in which it 
hui lows more or less in eveiy direction, so as to icndei 
travelling dangerous, particularly by night, their lio'es 
being large and deep that a horse is almost sure to fall 
it it steps into one ot them. Their flesh is much 1 dished 
by the people, and ttfej are hunted with dogs, against 
winch however they defend themselves lor a considerable 
tfrnc The tcmadillo is also found, and is m great < -teem 
among the natives foi its Hesh 

After the Spaniards had got a firm footing on the 
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bank* of the Rio de la Plata, the* native* tnbe«, resembling 
tho Patagonians m their loving propensities and man- 
ner* left the neighboming cuuntncs, and thp Sjwniards 
dispersed over the plains Ai they found tht* pasture- 
grounds, as it were, boundless, they abandoned the idea 
of cultivating the ground, and formed numerous rattle- 
farm-. at great distances from each other. Although these 
settlements arc frequently attacked by the savage tribes, 
they have continued this manner of life for neaily three 
hundred vears This has impressed on their character, 
habit*, and costume, such peculiar featuies that they are 
considered as a distinct nation, and distinguished by the 
name of Gauckos These people rfmy be said to live on 
horseback, for they never move a hundred pares from 
*thcir habitations without mounting a horse, one always 
standing saddled before the door A Gaueho is clad in 
the fHjwJio, which is manufactured by the women It is 
about the size and shuiK? of a small blanket, with a slit 
m the centre to admit the head. It fcherefoie serves to 
keep out the wet and wind, and leaves the arms at per- 
fect lilierty The poncho wa* originally an Indian gar- 
ment, and is generally made of wool, beautifully in- 
terwoven with colours It is sometimes worn slung 
acres* the shoulders, sometimes as a belt, hut is always 
used for a blanket at night The jacket of the Gaucfio 
resembles the jaektis worn by the Spdtnsh peasantry, 
and is made of coarse cloth or baiae, or of velveteen , his 
breeches, made of the same materials, are open at the 
knees His leggings are composed of ho«se-hide, and 
his toes are left bare A straw hut, with a cotton hand- 
kerchief tied rouud bia face, complete ins dress, He is 
always aimed with the bolas, which were mentioned 
before, and the hmo The lasso consists of a rope made 
of stn;>s of untanned hide, varying in length from fifteen 
to twenty yards, and about as thick asnhe little finger 
It has a noose or running knot at one end, the other ex- 
tremity l»eing fastened by an eye ana button to a ring in 
astromr hide-belt bound tightly round* the horse The 
Gmrho irathers the lasso m a coil before he discharge* 
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it The coil is gasped by the horseman’s left hand, 
while the noose, v.lmh is held m the right hand, tiails 
along the, giound, except when in use, and then it is 
whirled round the he id with considerable ■velocity, 
during which, hv a peculiar turn of the wrist, it is made 
to assume a circular hum, so that when delivered from 
the hand the noose preserves itself open till it tails over 
the object at winch it has been aimed, it is astonishing 
with what dexterity the Gauchus use both the bolus ana 
the las*), on horseback and at full gallop, and how' they 
hit w ith unerring nre< won the object aimed at. They 
use them, especially the lasso, not cnly in hunting, but 
also m enti lung the cattle and horses which wander about 
the plains in an almost w dd state A long carving-knife, 
about fourteen inches in length, placed m a leathern^ 
sheath, which is stuck in his gudle or leggings, complete 
the Gaucho’s equipment, ami thus mounted on his good 
steed ho is lord of all ho beholds. He owns no master, 
tills no ground, hardly knows what a government moans, 
and does not caie tor it II is wants and dcsiica aic few, 
and he has always within Ins reach wherewith to satisfy 
them, A Guucho on horseback affords a noble sight 
His elevated head, his upright and graceful air, the rapid 
movements of his well-trained steed, all concur to convey 
a true picture of a man perfectly independent, He re- 
sembles more $ Tuanck ot the sahum than a Spaniaid , 
thus similar circumstances form similar cbaraeteis both 
in nations and in single individuals 

The huts of the Gauehos are small and square, with 
a few posts* foi uprights, and wattled with osier-twngs 
plastered over with mud, and sometimes merely pro- 
tected by hides The toof is thatched w'lth Mraw or 
reeds, open m the centre to permit the smoke to escape 
A few blocks of stones, or the skull-bones of horses, 
serve for seats , £ small table, about eighteen inches high, 
to play cards ujkhi ; a crucifix hung on the wall, and 
sometimes an unagv of St Antomo, or some other patron 
saint, Complete his himitui e. Sheep-skins tor the women 
and children to he upon, and a small fire in the centre, 
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are his only luxuries The Gaucho, when at home, is 
either sleeping or gambling, A few fruit-trees arc occa- 
sional lyplan ted near the hut. . 

ThofrADcho women dress in cnemisos of coaise cotton, 
and petticoats ot baizo or blue cloth , their arms and 
neck are left bare When they nde out they wear scarfs 
or shawls made of baize of a brilliant colour, and men's 
hats, either of straw or woollen They sit sideways on 
horseback, and are as good equestrians as the men. The 
women are the labourers It is they who cultivate a 
little Indian com, which senes them tor hi end , they 
also raise vrafcei -melons and oniony arid weave coarse 
baize and ponchos , but their litfos are idle on the whole, 

f al they are more remarkable lor dot than cleanliness 
heir cooking utensils are usually of day, and their plat- 
ters of wood. 

The western part of the Pam|>as of Buenos Avres, ot 
that which extends between 66° W lom*. and the base 
of the Andes, presents a less level surface The soil 
tenants of loose sand impregnated with saline matter, 
and is entirely unlit for the growth of grass The vege- 
tation is limited to low thorny trees, standing isolated 
and at considerable distances from each other, somo 
resmous bushes, and barilla plants. This country in its 
natural state is not imhke some tracts tho Sahara 
But this and soil, when irrigated, is changed into the 
most fertile fields The saline matter, as it seems, when 
applied to a sod so light, becomes by the assistance of 
constant moist uie a most active stimulant to* vegetation, 
nnd serves asau, never -fad mg manure It is fortunate for 
this region that it is drained by several rivers, and that 
their levels arc so little depressed below the general sur- 
face ol the plain, that their water can be applied to int- 
jgation without any great labour and e^ptmse. .Indian 
corn and wheat are grown to a great extent. The soil 
seems particularly adapted to fruit-trets, and plantations 
of vines j figs, peaches, apples, olive#, aryb nuts, are very 
numerous and extensive 

The mers which watei this country deserve a par- 
ticular notice They constitute a separate system of 
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drainage, which is not connected with the sen, nor with 
any rivers which run to the rxx'an. Such closed systems 
of drainage are found at several places on the globe, but 
they are usually of small extent. Thu system w c aie now 
speaking of, however, is so considerable, that only one is 
found, in the centre ot Asia, comprehending a larger 
space of the globe The rivers of the Pampas, w hieh con- 
stitute this remarkable system ofdiiuiutge, me m the Andes 
between 31° and 3b° S. lat They i un eastern d, and w hert 
they have tiaversed a considerable part of the plam, they 
unite thou waters in throe groups of lakes, which from 
north to couth mo called (Tuanaeachc, Bevodero, and Urre 
Lanquen These lakeh arc placed at various levels above 
the sea, the most northern being the highest, and th|| 
most southern the lowest Thus it happens that a nvcf 
the De-soguadcru, runs horn the lakes of Guanacacho to 
those of Bevodero, and another, the liio kalado, from 
those of Bevodero to Lake Urre Lanquen. All these 
lakes, however, have salt water, and f heir margins during 
the winter and spnng arc covered with inci ustatmns of 
that mineral. Some of the mers are also brackish, and 
thejr wutcis cannot be applied to lrngation, but others 
have fresh water, and to these 1 the country owes its fer- 
tility and abundant crops 

In the middle of the great plain u the Southern part of 
which has just been described, a mountain -system ol 
small extent is found. It is called the Sierra do Cor- 
dova, from a town built near its eastern base It 
occupies Mm south to north about 120 miles, lying 
between 32° and 30° S lat , and from cast *o west about 
50 miles, &o that its area docs not exceed bOOO squafe 
miles This mountain-system is composed ot several 
ridges running south-east and north-west. These ridges 
are flat on the # top, which is clad with flne grass and 
affords good pasture The greater number of the valleys 
ptetweeu them are fertile, and partly cultivated, being 
partially covered with plantations of vines and fruit- 
trees. The ridges do not rise to more than 2500 oi 3000 
.flwt above their liase, consequently snow does not tall cm 
them except duruur two or three months. It the memo- 
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* tains rose to a greater height, and were covered with 
enow the greater part of' the your, they would supply the 
adjacent countries with running water all the year round, 
and would convert them into agricultural districts. Still, 
^ even as it is, it is evident that the pastoral pampas above 
mentioned as the country of the Guuehos, derive great 
advantages from the snow whnh falls on the Sierra de 
Cordova. For the watei which m winter time covers 
*the lower tracts of the country and converts them into 
tempoiary swamps, is brought dow n by the streams, which 
in summer are <liy, but by the melting of the snow ha* 
their deep beds so filled that they resemble large rivers 
The grass w Inch glows m the swampy grounds when the 
water has been evaporated by the long drought of the 
Jhttmiei, affords sutisistenct} to the cattle during thllt 
portion of the year when everywhere else the grass of the 
pasture-grounds has been parched up Without thefce 
low jiasturcs all the herds of cattle and horses would 
perish, ami the whdle country become as uninhabitable 
as is that portion oi the great plain w hich lies contiguous 
to the Sierra de Cordova on the north For by a pecu- 
liar disposition ot the mountain-ndccs all the waters col- 
lected within them run off’ either to the south or to the 
east, fertilizing these parts in u gi cater or less degree, 
but none of its nmqprous though scanty water-courses 
descend to the north or west, and those countries have 
remained useless wastes to tins day, and will probably 
•always be foun$ to be so 

The northern and worst part of this plafci is known 
by the nano* of Las Salinas, or the Salt Desert The 
, only traveller who has traversed this tiact and given an 
account of hre journey, Mr French, desenbes H as 
follows ^ — ** The rooming was ushered m h y a cloudy 
trofat, through which the red sun gradually rose, jmr- 
ttady dispersing the upper vapours, dhile others ap- 
peared to resist his influence, and, atfe-actcd to the eartii, 
re manned dense and motionless near its surface. As we 
^entered the Salman the scene became no\ el and striking 
The wide plain, level and smooth as a floor, and snow* 
' wiute with superficial salt, stretching its treele&s «ad 
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ahrubless waste on all sides to the horizon, unbroken by 
any object, save a few stunted, strangling:, and leafless 
alkaline bushes, the blue and crooked branches of w hicti, 
contrasting with the whiteness of the soil, wore hero and 
there hid and intersected by a broad, compact, and very 
thm stratum of mist, whose nnder-surfdee was slightly 
elevated from the ^>d, while its upper was below the 
tops of the bushes, thus permitting only their stems and 
tops to l>e recognised This was the mirage „ Over 
rolled thick and broad masses of transparent white 
vapom, which, except at intervals, hid the sun without 
greatly intercepting*- his light, and when his rays shot 
between these masses, they were reflected from the 
Kflpee On which they fell by the saline superficies of th<^ 
sod with a durrhng effulgence. Such was tlie appear- 
ance of the vast salt plains at the time we crossed them, 
m the middle of April Great changes, however, aro 
produced by a variation of circumstances I hav»> myself 
obseivcd the most astounding change in the apj>cmance 
of a portion of the plain after sudden nun succeeded by 
ft hot sun in a region w here a slight saline effloi escenco 
is ordinarily seen, the ground became ulmost snow-white 
from the rapid crystal! nation of saline matter, and re- 
flecting the rays of a fierce sun, rendered it most diffi- 
cult to keep the sight fixed on tie road-track The 
landscape appeared in one blaze of reflected light; trees 
and shrubs seemed cm fire, arid the whole scene micht 
have been taken for the land of the genii p while the hot 
north wind, ’'culled the sonda, rose by degrees and in 
squalls to a guie, with a close heat, like trait of a fur- 
nace In this instance nothing in the shape ot a cloud 
or mist was present M The same traveller found the 
plain, on approaching the Andes, in part ovei grown with 
wood, andfl^mrt without trees ana even ishrnbs ; and 
observes n|pme mo*t remarkable feature of this region 
is the great senreryot water and the total absence of 
gr aa$es, fwrliculi\r!y of the kinds fit for cal tie Over 
tracts, wooded or unw coded, not a blade of grass Is to 
met with Ad these countries, which ate dwtin- 
f guished by the munc of travenias, have a veiy dry air 
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irid arc characterized by great arklnoss. In some ports 
of them ram has teen Luoyn not to tail toi eighteen 
mouths Dews are entirely enknowu. *Tlie slight 
humidity afforded by the general state of the atmosphere 
appears to be drawh off towards the Salinas, and absorbed 
by its saline soil, which thus exhausts the atmospheric 
moisture, so as to render unproductive of grass regions 
possessing a soil {incurable for its growth. The Salinas 
arc dlmobt the only places in which, under ordinary Cir- 
cumstances, any moisture is apparent, and m these 
vegetation homines extinguished ny the excess of nitric 
and muriatic salts, with tno exception of a few scattered 
saline and alkaline shrub**. 

It is doubtless to be ascribed to the vicinity of the 
Salinas that Santiago del Estero, which is built on the 
banks of the Rio Dolce in then vicinity, experiences a 
greater degree of heat lhan any cither place in America, 
though that town lie** without the tropics (28° S lat.). 
The month of Detain her is always excessively hot, but this 
heat is sometimes greatly mcrca*cd by a hot wind blowing 
from the Salmas It blisters the skin on the face and 
hands even of those w ho remain in-doors. Lfcaves tall 
scorched bom the tree*, and the baik of several of them 
become crocked and shrivelled, just as if the heat of a 
fire had been applied. Even at night the locks, bolts, 
and keys of apartments are so hot tha* they cannot be 
retained in the hand, and it is hardly to lie comprehended 
fiow they can have acquired such a degree of heat with- 
out artificial aid The description which Ac inhabitants 
give of their sufferings and their feebnp, under the 
apprehension of suffocation, ore -quite appalling 

The Suluias extend about 200 miles from east to west, 
and 140 miles in the opposite direction. Here, thorc- 
iore, in South America, is a tract of country, as exten- 
sive as Ireland, which may be comriafled with the worst 
part of the Sahara It is certain {y a roost remarkable 
cipcurastancc that, north of this desert plain, the country 
rises mto hills, which gradually attain the elevation of 
mountains, and, at a distance of about seventy miles from 
its northern border, reach above the snow-line in the * 
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Sierra do Aconquija, Several rivers onppnato in this 
mountain tract, but they have very little water, and aie 
lost in the sground cm approaching the Salinas It ap- 
pears that the great anuness of the atmosphere, incum- 
bent on the desert and the adjacent legions, prevents the 
collect ion of any large quaptity of water in the moun- 
tains 

What a contrast with the Salinas is afforded by 
another desert, which lies only about two hundred 
miles north of it, and called the Despoblado, or the 
Uninhabited Country I This is aii extensive plain, occu- 
pying the very top of the Andos, and stretching from 
M to west between' G0 3 and 68° W. long , more than 
250 miles, whilst its width gradually increases to 150 
miles at the places where the mountain-masses descend 
towards the racific, The elevation of this plain has not 
been determined, but it is very probable that it rather 
exceeds than falls short of 13,000 feet above the sea- 
level. As m those parts of South America the snow- 
line appeal’s to occur at an elevation of about 14,’ 500 
feet, the surface of the Despoblado is only 1 500 feet 
below itf and consequently above the line where trees 
and bushes grow This region is divided from south to 
north by a deep valley, through which the road runs 
winch serves as^a hue of communication between Buenos 
Ayrc» and Bolivia This vallo) has been an object of 
admiration to all travellers who have passed along it, on 
account of its great length, comparatively small width* 
and the steepness with -which the rocks rise on both 
sides. It is more than 150 miles long, and at many 
places hardly a furlong wide Nearly in its middle the 
town of Jujm is built North of that place the bottom 
of the level uses gradually until it attains the elevation 
of 1 *i,ooo feet above the sea, where it is shut up by a 
transverse raltfe, *ihe A bra de Cortaderas, which unites^ 
the two portions o( tlw mountain -plain. The eastern 
and^snaaller poition 19 called the plain of Yavi, and the 
.western and largef bears properly the name of Despo- 
[Wada, The degree of cola winch a traveller expe- 
rienced in June tipnog a storm, accompanied by snow, 
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hail, ami sleet, on the plain of Ysm, can hardly bo sur- 
passed by that which jjersons have to endure w ho spend 
the winter At the Noith Cape, and the climate of the 
Despoblado is ceitamly not Jfcss severe. These plains 
are, however, not * uninhabited. Several small hamlets 
are found on them , in each of them reside a few fami- 
Res of natives, who belong to the race of tlio native 
Peruvians, They have no cultivation nor domestic 
animals, except llamas But on the plains are numerous 
herds of alpacas, vicunas, and guanaros, as also that little 
beautiful animal, the chinchilla Tins last is so common 
that thousands of doyens of its skins are* yearly collected 
and sent flown to Buenos Ayres for exportation to 
Europe. The inhabitants collect also < onsidorable quan- 
tities of gold, which is. found m some of the alluvial de po- 
sits after heavy rains They also bring snow to the places 
situated in the valley of Jujui, where it is used for 
making ices in the summer season. But one hf the most 
curious features <4 the Dispoblndo is its extensive plains 
of salt, and they afford gieat advantages to the poor in- 
habitants, who resort to them when the salt is hard and 
dry, aud cut large blocks of it with hatchets, wath which 
they load their llamas, ami cany them to Jujui and 
Salta, and other jiarts of the eountiy. The eyes of 
travellers obliged to truv eri>e these inhospitable w lids are 
said to be as much^htfected by the glaw of the sun re- 
flected from these fields of salt, as from the snow-capped 
mountains which surround the plain The Despoblado 
lies lor the greatest part of Us extent witlyn the tropics, 
extending ^between 22° and 24 S lat. 
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Section XIV — The Llanos 

The forest-desert of the Amazonas extends noithward 
until it is succeeded by the Llanos (plains) ot South 
America These plains have a surface as level as the 
* most even part ol the, Pampas, hut as they are situated 
within the tropics they piescut a wu}e difterence in 
climate, soil, productions, and the lilo ol man. Tlicir 
extent, however, is much Ic*s than that of the Pampas, 
as their area amounts onty to about 350,000 square miles, 
and is not quite equal to twice the extent of I ranee 
The Llanos aic situated on the left banks of the 
Orinoco, one ot flit' hugest livers ot v South America. 
This river, whose souicc has not yrt been visited by 
Europeans, uses m a mountainous countiy situated only 
three or four degrees f i oni the equatoi , on the northern 
side of the line, and flows first westwoui for about 350 
mile*, then northward tor nearly the same distance r and 
lastl\ eastward fqr imaily 500 miles. ?ts course describes 
nearly a semicircle, and its mouths arc found to lie to 
the east of its source, though the direction of its upper 
course is westward. This river is navigable a* far as u 
H known, except a space of about forty-five miles between 
5° and 5 Aft' N lat , where the rutuiaJeb of»Maypures 
and Atur^Brcak the continual smoothness of its current. 
Theso modules are cataracts ot a peculiar description 
The great volume of water brought down by the river 
does not descend # at once from a considerable height, as 
in thf Niagara river, nor does it, as in the Amazonas in 
tho Pomro de Manieueho, traverse a narrow ojiemng 
between high rocks, but the bed ot the Orinoco at .May- 
pure* and A tares, where u is nearly 8500 feet wide, is 
* divided into numerous narrow channels by rocks and 
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‘ rocky islands, between which the water runs with great 
lapiaity, and form** a succession of small cascade* Thr 
highest of these cascades docs not exceed nine feet, and 
theme* descends, m about sixfnilcs, only about Ihirt* 
ieet by all the cascades of the mndales of May cures . 
but the velocity with which the confined body of wate> 
runs in the narrows precludes the possibility ot ascending 1 
the cataract. The Itandali of Aturcs is onfy r halt a mile 
long, and of a similar description* t 

About ldO mile* bom the place where the Waters of" 
the Orinoco mingle with those of the Atlantic, the river 
divides, and «end> off it* waters in several channel*, which 
again split on approaching the sea, tm that the waters of 
the river enter the ocean by a gi cat number of mouth*. 
Ton of these mouth* are wide rivers, and deep enough 
to lie navnrated by large vessel ; but the most sodfterrt 
arm, Called the %om <le JSarios, con tains the largest 
volume of water It is divided, fur a distance of about 
forty miles, into tw<y hduncls by a senes of islands w Inch 
ho nearly iu the middle of the stream Each of these 
channels is more than two miles aero«s, and the whole 
width of the river, inclusive of the islands, considerably 
exceeds five unh* Farther down, its breadth continues 
to increase, and at the mouth the river is more thap 
slaty miles leross. 

The country whifh is included within the several 
mouths of the river, extending about 330 miles from east 
to we*t, and nearly 300 miles from *outh to north, ia the 
delta of the Orinoco, This tract is entirely inundated 
during at least six months of the year, when the volume 
of witter has Increased to such an extent in the river that 
its wide and numerous < hannels eannot < ontain it T it their 
spreads over the adjacent lands, and all the tracts which 
lie between the different channels. In the other sk 
months, when the water has retired tew the bod of the 
river its banks arc several feet afiove it* level, and dry * 
but farther inland the ground is nc# tntueU drained, 
and the largest jiortion of the tracts between the arms of 
the nver arc little better thai swamps Though tlo 
delta of the Orinoco is entirely inundated during one 
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half of the year, and almost a continual swamp during 
tlie other half, it is not uninhabited A native trib$ 
(the W arrows, or Guaraunos) has establ ished itself in 
this region* It lives partly on the produce of its flsheiy 
in the twins of the mer, and partly on the fruits of toe 
lan- palm ; for though the delta of the Orinoco, like the 
country on the banks of the Amazonas, is co veiled with 
uninterrupted woods, then? is thus diffeienee, that the 
woods of the delta an? almofrt entirely composed of one 
species of tree (flic fan-palm), which by a Spanish 
author has been railed the Uee oflife, because it supplies 
both food and clothing The pith of this tree gives a 
kind of flour, of which bread is made , its head is 
eaten as a vegetable , from its fruit a kind of wine, of an 
amende, is extracted , the fibre* of its leaves are used as 
thread, of which hammocks, baskets, and tissues for dress 
are made ; its wood is used in the construction of their 
huts, which ore thatched with the entue leaves of the 
tree During the inundations tint Warrows live on 
scaffolds, which ate erected between the trunks of the 
high lioes several feet above the usual level of the water, 
which circumstance has given rise to the opinion that this 
inbe lived m tieos These Indians have acquired, by 
long habit, a great facility in running over muddy lands, 
where othet iiersons sink up to their knees :*and by this 
peculiarity they have preserved tlfoir independence, as 
none are inclined to follow them m their retreats They 
are good seamen, and do not jiosscss that ferocity of 
character by which most of the tubes on the Amazonai 
are distinguished 

Jjho delta of the Orinoco is tlie only portion of the 
pM we are now noticing winch is wooded all the 
remainder of this extensive region is devoid of trees* 
Contiguous to the delta is thut portion of the plums 
which is culled Llanos Altos, or elevated plains. It cx- 
tend»from the nortliern bonks of the* Orinoco northward, 
and reaches the shares of the Caribbean Sea on both sides 
t>f the town of Barcelona, but farther to the cost it is 
fydded from that sea by the mountain region called 

terra del JBergantlrt, and farther west by the cow* range 
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' of the Andes, The Llanos Altos extend about 350 tnile* 
from east to west, and more than 200 miles from north to 
south. They arc less level than the remainder of th# 
frlsta. Along the banks of the Orinoco they are <both 
level and low ? and the river spreads its waters, during 
the bmndatrons, to a distance of many mile* from its 
banks Farther north the country rises, but imjier- 
ceptibly to the eyo , for at a distance of more than 100 
miles from the Orinoco the level of the plain is not more 
than 600 feet abo^ e that of the sea. The rise of tile 
country, however, is apparent from the course ot the 
rivers, which run in beds depressed several feet below 
the general level of the plains. The highest part of this 
plain is from 500 to 800 feet above the sea, and is a 
complete level from 30 to 40 miles across Towards the 
Caribbean Sea it descends with a somewhat more vapid 
declivity, but even this is imperceptible to the eye, except 
at a few places The summits of the tableJandB thus 
formed are known fry the name of mews (or tables) > on 
account of their level surface Their soil consists 
of Sand, in many places mixed with chalk. It is 
unproductive ; and the vegetation, even in the rainy 
season, is limited to a few hardy grasses covered with a 
kind of hair, which afford but indifferent posture. The 
rains, which tali in ^abundance from April to July, 
do not impart fertility, as on the other portions 
of the Llanos, because they quickly find their way 
through the upper layers of the soil until they meet an 
argillaceous chalk, where they collect and fdrm springs 
and mulcts. , The mesas themselves are always without 
water, and the traveller must perish of thirst on these 
^high grounds if ho does not carry water with him , yet 
these very table-lands give origin to a hundred rivers, 
i which run off on all sides To the greater part of this 
region nature has denied the power of producing grain 
and* edible vegetables ; only its southern and northern 
borders, along the banks of the Orinoco and the shores 
of the Caribbean Sea, are cultivated, add those only at 
a few places wher* cotton, coffee, cocoa, sugar, tobacco, 
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ami several tropical roots and hints are raised, with 
cassuda, yams, bananas, &e. 

- The larger and rnor^ level ]>ortioli of the Llanos ex- 
tends from north-east to soath-^est, and lies along the 
base <rf the elevated rocky masses of the Andes, from 
9® N laL to the equator, where it is stated to terriwrote 
on the upper course ot the yajmrd, an affluent of the 
Amazonas. Though placed at a greater distance from 
the sea, they are much lower than the Llanos Altos, 
The lowest tiact i« found near the junction ot the river 
Apurc with the Orinoco -Its level is only 224 feet 
above the sea, though more than 600 miles distant fiom 
the ocean, to which the waters collected on it descend. 
To the south, bowevei, and to the w'ost. the country 
ascends imjierccptibly , but it is supjwsed that at no 
place doesitrUe moie than 300 feet above the lowest 
tract just mentioned. These plains ure so lowl that the 
currents of the A pure and Meta riveih, in their lower 
course, are imperceptible, and a Strong eastern gale, 
or the least rise in the Oimcxu, causes their wateis to 
flow' back. The native tubes who navigate these rivers 


maintain ^that, m proceeding from the Orinoco up these 
rivers, the first days voyage is with the cunent In these 
plains no roek, no stone, nor even a pebble is seen. They 
arc covered wjth grass, but entirely destitute of trees and 
mishes, except a number ot isolated palm-trees, which 
occur at great distances bom each other On the banks 
of the rivers, at many places, are thickets of low bushes, 
but in genbral no wood is seen even there. The only 
inequalities of the surface are some lulls, merely of sand, 
rise a few yards above the ( oimnon level, and some 
HHly elevated grounds called banks. Those banks are 
IHWtimes of great extent, having an area of 100 square 
miles and more^ but their elevation is so small that only 
a practised eye can distinguish it, and their surfaces are 
Completely flat They are of great importance to the 

t habitants, as meet of them are not subject to inunda- 
hi, and consequently afford places for building, and 
stare for the cattle, when the lower parts are covered 



with water The soil of these plaias has not much depth, 
ami oonsi& s of a mixture of saud and chalk, mixed up 
with^ some mould The grass fvhich it produces is very 
ittourishing at most places, though at others the pasture- 
grounds arc but indifferent 

In the Llanos, as in all other countries between the 
tropics the year is divided between a dry and a wot 
season^ It is very probable that the changes m the 
atmospheie, by which these variations in the climate are 
produced, are itioie regular m these plains than at any 
other part of the globe Tho great extent of the plains, 
and their low and level surface, permit the eunents of 
the air to develop* themselves without the least obstacle. 
At most other places thus process of nature is prevented, 
or at least influenced or chunged, by mountains, or the 
vicinity of the sea, or by a broken and tmeven surface. 
In all such places the regulanty of the phenomena at- 
tending these changes us interrupted or mixed up w itli 
other phenomena, which arise from causes not connected 
with their regular process It is iiue that along the 
western side of the Llanos the Amies rise to a gloat ele- 
vation, and at same places abov e the enow -fine, hot as 
these mountains extend in their general dnectiori from 
South to north, or from south-west to noi ih-east, they do 
not Ik? in the way o#the pnneipal currents ot air, which 
depend upon the position ot the sun and its match from 
the sou them to the noithem hemisphere, or in the op- 
posite direction It is, therefore, supposed that the*e 
mountains do not materially influence the etmngcA of the 
, Reason and the phenomena with winch they are attended. 
The mountains of Venezuela, both the coast-range of the 
Andes and the bicrra del Bergantin, may certainly affect 
the free development of the aerial currents m their vici- 
nity, but they aio of too small extent t and not elevated 
‘enough to have any material eflbct on a level pkun which 
extends to nearly six hundred nnlas from their bases 
As on these plains, therefore, the two , seasons and their 
cha&gcs are less influenced by localities, Alexander von 
Humboldt has examined all the phenomena w ith peat 
attention, and endeavoured to give on explanation of 
<bem> 
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Nothing can be compared wifh tho purity of the at^ 
mosphore from the month ot Dumber to that of Febiu- 
ary The sky is always serene and cloudless , if a cloua 
appears, it is a phenomenon which attracts the attention 
of all the inhabitants. The wind blows from the east 
and east-north-east with foioe. As it brings to the plains 
an air which is always of the same temperature, the va- 
pours cannot he condensed by cold, and cannot become 
visible 'Cowards the end of Fcluuary and tho* com- 
mencement of March the blue colour oi the sky is less 
intense, tlie hydrometei indicates a gradually increasing 
humidity ol tho air, fhe «»turs are sometimes cnvelojied 
in slight vapours, so that their light is not steady, but is 
obseived from time to time to sparkle, until they rise to 
an election of more* than 20® above the horizon At 
this jieriod ot the yew the wind blows with less force, 
and is less regular, being tiom time to time mtei uipted 
by dead culms Clouds begin to make their appearance 
and to accumulate m the south-east' They resemble 
distant mountains, their edges l>emg well defined. Fiom 
time to time some ol them arc observed to rise ul>o\c the 
hon/on, to detach themselves 1mm the others, and to 
traverse tho celestial vault with a repidity which is by 
no means in proportion to the feeble winds expeuencod 
in the lower regions of tho atmosphere At tne end of 
March small elcctiic explosions are observed to occur m 
the southern regions ot the atmosphere They appear 
like phosphorescent lights limited to an isolated gioup of 
vapours Then also the wind passes from tune to tune, 
and for several hoursj from east to west and to south- 
west. Tim is a certain sign tliA the season of ram is 
approaching, which actually sets m towards the end of 
April on the banks of tho Orinoco. *The sky begins to 
be overt ost, tlie blue colour disappears, and is replaced 
byflprrey coating, which has every where an uniform 
tttjuearance. Meantime the heat of the atmosphere is 
continually and gradually increasing. Ift a short time 
they are no longer clouds which en>e!op the sky, it is a 
jBtrongly-condeused Yapour. During the dry season, 
irom December to February, the electricity of the atmoe- 
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phete hardly undergoes any change, varying in day-time 
only between one-tbird and two lira's ot the electrometer of 
Volta, but m the month of May^t becomes very variable. 
During whole days it is nil, but at tunes, and tor several 
hours, the elder-balls of the electrometer of Volta di- 
verge three or foui liaes. The season of the rains is also 
that of thunder-stoims ** Hut,’* says Humboldt, “a 
great number of experiments which 1 made during thiee 
years have convinced mo that ju*t during this season of 
the thunder-storms, the electric tension is very small in 
die Jowei regions of the atmosphere. The thunder- 
storms begin two hours after the sun has passed through 
the meridian, consequently very little time after the 
highest degree of heat is experienced between the 
tropics It is very rare to hear the thunder during the 
night or in the morning. The nightly thunder-storms 
occur only m certain valleys of nvus which have a 
peculiar climate ” 

The setting-m oT the rains and thunder-storms takes 
place when the sun [lapses through the zenith, which 
occurs between 5° and 10° N lat , between the drd ami 
Itfth oi Apnl, and is attended by a cessation ot the 
north-eastern wind, frequent calms, and occasional south- 
western winds, accompanitd by storms and an overcast 

sky It «t|»peais th?* the first of these phenomena, t jj e 

cessation of the winds, affords a clue to explain the whole 
process Whilst the north-east wind blows with ail its 
force, it prevents the air incumbent on the mtertropical 
countries and seas from becoming saturated Vith vapours. 
The humid wr ot the tomd zone, rarefied by the heat, 
rises into the upper regions of the atmosphere, and there 
flow* off to the poles, whilst the lower currents, pro- 
ceeding from the poles, bring to these places a much 
drier and colder air, which continually replaces the co- 
lumns -of air which ascend from them As long as this 
process continues without interruption, the moisture, so 
far from being accumulated in the countries near the 
equator, is earned oT towards the temperate and cold 
regions During the north-east winds, which Wow 
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always cloudless in the mtertropieal countries of tho 
nortnem hemisphere The vapour# do not condense, 
because the air is alwaysjieplatcd by other air far from 
the point of saturation lJut when in progi ess of time 
the sun cnteis the not them constellation, tho north east 
wmd abates gradually, and at last teases to blow The 
difference of temperature between the iritcrtropunl coun- 
tnes and the temperate zone is then less than at toher 
periods of the year This is the summer in the noithcm 
hemisphere, and the mean buinmer heat, exponent ed be- 
tween 42° and 62° N lat , is only from 7 to 10 degree* 
less than that of the intertrojmal countucs, whiNt m 
wmtci the mean heat differs from 3G" to 40" When 
the sun js m the zenith and the wind ceases, the causes 
>vhn h pioduee and accumulate the humidity ol the air 
of the equatorial zone become inoie active The stiatum 
of air which is incumbent on tliese countries by devices 
becomes saturated with v apour*, becausj* it is not renewed 
bv the current from the poles Then clouds me formed 
m this satin atoil an, b) < onden^atton produced by the 
combined effect of the radiation amt dilatation of the 
ascendant air This air ui< raise* its capacity, fiom being 1 
heated in pioportion us it heconies more rarefied With 
the foi iiiaticm and accumulation of th^ vapours the clce- 
tneity also accumulates in the uppei regions of the at- 
mosphere At last the precipitation of the vupouis takes 
place, and the rains continue during the day-time. They 
cease commonly during the night, and frequently at 
sunset <$The rams <ire m general most heavy a little 
alter the greatest degree of the diurnal lutot is expe- 
rienced, and then they are attended by eleetnc ^xplo- 
sgons. This state of the weather continues until the sun 
returns to the couatonal line, and re-enters the southern 
hemisphere, Tnp almosphere of the northern temperate 
Bono tlicn rapidly grows colder, and m conseouence of 
this event the clirrekt of air proceeding fiom the north- 
ern , countries to t|wse between the tropics again makes 
ttefeppeara ice, because the difference between the tem- 
HratufB of the intortropical and temperate countries i& 
BSStbaually increasing Tho north-east wind again Wows 
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with fo rve, the air between the tropics is continually re- 
newed, Mini <annot longer attain a high degree of satnra- 
tiem The rains consequently ('ease, the \ai»otir« dissolve, 
and the sky resumes its purity mid deep blue colour. 

After the commencement* of the^ rains, the waters of 
♦he rivers begin to rise, and after a few weeks, their hods 
are not capacious enough to hold the large volume which 
gathers in them Tbej rise above their bunks, and 
inundate the low countries bordering on them The 
inundations extend to a considerable distance from the 
hanks of all the larger rivers, and in some cases the 
tracts which lie between them are entirely laid under 
water There is a large tract of low count! y where the 
Orinoco changes its northern into an eastern coune, 
whnh extends pn both sides of the river Apurc This 
tra^t, having an area of 4800 squaie miles, is converted 
into a temporary lake, the watei covering it being from 
twelve to fourteen feet deep The villages and cattle- 
fauns, which arc built on small banks, aio rdised scaieely 
two or three feef above the level of the lake Many 
horses which wander about in the pastm e-grounds pensh, 
being unable to get on the more elevated points of the 
plain when the waters are rapidly rising The mares, 
followed by their foals, swim atxiut to get to the grass, 
the tops of wdiioh orjy arc above the level of the water*, 
and a great number of the foals are drowned because 
they sooner tire m swimming, ami follow their mothers 
into water too deep for their height When thus seeking 
their safety, these animals are frequently •attacked by 
the caymanjf, which swarm m mo*t of the livers- and 
horses are frequently met with, whose legs are marked 
by the teeth of these reptiles. At this season large 
barges traverse the plaiu, where six months latei nume- 
rous hetds of cattle, horses, and mules, find abundant 
pasture ’ 

When the waters have begun t<\ draw off, and the 
Hvers ate again confined to their beds, the higher tracts of 
the plain become dry and hrm, and ate covered with a 
fine turf, mterspcWd with aromatic flowers The am- 
mate, which at the md of the dry season, and during the 
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long inundations, had become very lean, are soon in 
good condition As the di} season advances, this grass 
attains a height ot from tin* to eight feet, and becomes 
haid and unpalatable for the animals, but at that time 
the lower grounds, which for some Meeks longer had 
remained in a swampy condition, are clad with a tine 
short grass, which is very nourishing liut towards the 
end ol the dry season the grass heroines so extreme]} 
course, lhat 't ih unfit for cattle, for it then mnroic- 
Rembles dry reeds It this grass was to remain on the 
ground, it would prevent the jourg grass irom springing 
from the roots of ijie old, as it docs immediately alter 
tiie hist rams. It is, therefore, necessary to burn it 
down To effect this the natives set fire to it at different 
points, producing a conflagration which extends over 
many square miles, and affoids a magnificent spectacle 
when seen fiom a distance The rapidity with which 
the volumes of fire are driven on bv the wind that con- 
stant! v pie vails at that season in these level plums is 
terrific, and threatens certain destruction to cverv living 
being that is unfortunately surprised by it There is, 
however, generally sufficient warning afforded by the 
clouds of smoke that arise from the conflagration, truing 
the sun a land amiearanee In the rent ot the flames, 
the track ofw^ieh is marked by the gmo king roots of crass 
and the blackened soil, follow flocks ot vultures and qalh- 
w7soa, which find abundant sirltetstencc, as long as the 
fire lasts, in the multitude of snakes, bull-lions, and 
other small /animals, which have been overtaken by the 
flames and scorched to death. In this season, also, the 
caymans, inhabiting those places, which only dry up 
tow aid* the end ot the season, make a hole in the niud ' 
whir h remains, cif ep into it, and cover them* Ives with 
nmist caiih, falling into a lethargy, which only ceases 
when the lams set in, and fill the depictions again with 
watei The domestic animals fare badly for food, but 
itill worse lor drink, m suth places as are distant from 
runnimr Mieaun p There are usually «ome places where 
ftaununt water is still left, but the natives aie too lazy 
to look foi them j and to make a well, which is no labo- 
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rous work, as the water if always found at a depth ot 
a few toot under the surface, is hardly over attempted. 
They compel the arumals themselves to find out tho 
stagnant waters, for which purpose tliey keep them 
penned up for some time, and then let them loose. 
The animals run against the wind with raided heads and 
open nostrils, and commonly succeed in finding out such 
pJacs s by tin comparative humidity of the an in their 
vicinity The asses «ho\v the greatest saguntY in this 
respect In many places a kind of cactus is found, which 
is hi st t with thorns, but contains m its stem a quantity 
ot water The asses emsh these pjants, and sip its con- 
tents with caution, but many of them aie lamed by the 
thorns 

The heat towards the end of the dry season is very 
great, the thermometer lisimr in the shade at two o’clock 
to ?7 V , and when exposed to the sun’s rays to J25‘ Hut 
it increases up to the month of July, when the theinio- 
meter, at two oVIifck in the afternoon, ranges between 
10‘i^ and 105° in the shade and fifteen feet above the 
ground As the surface has lost aJl its moisture by eva- 
poration, and the north-eastern wind is still blowing m 
Mai ch, it raises such a quantity of dust that it is almost 
impossible to find one’s way, especially when the wind 
blows in whirls Tfce plains then offer a most sombre 
aspect, as the whole of them present nothing but u com- 
plete desert, consisting of brown sand, the tins and 
bushes having then shed their leaves, ami the grass In mg 
entirely dried up but it is stated that the tfees b“gin to 
infold their Jeaves before the first rains sot in 

The want of wood is not felt by the inhabitant 1 -, as 
thefir climate does not render it rioeissary as fuel, and 
for their domestic uses they have a substituti m the 
gttad'n 7, or South American bamboo, which abounds in 
many jiarts, foimmg rather large groves "along the banks 
of the rivers. This is a gigantic species of cane, glow- 
ing to the height ot minty feet and frequently evtn 
more, with a luxiutitul feathery apjjearahie The upper 

J iart bends gracefully downward, and is coven <1 with 
ong slender branches, which spring from the joints, and 
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l>ear veiy small baht leaves This ryne is cxtioimly 
useful 1 oi the put pose of building houses and budges, 
at* well as for f one mg plantations, and sun minding the 
corrals or caltle-jM ns, a-s r it loisfe. weather foi many 
years Tho thickest parts miw foi posts, beams, and 
rafters 'Ihev arc* also formed into broad planks, b\ 
lieing spht open longitudinally vuth an u\c i , and spiead 
out by cutliug through the alternate prints at sulhc n nt 
distances to allow of their hanging together Jrr this 
state thc> answer very well for looting and for flowing 
the upper sluj y, which is that which is geneinllv inha 
hi ted in the* marshy districts Hie guadiia also serves 
for nuking bedsteads, tables, and benches, which are 
lint h light and neat The walls of the houses are made 
ot the small branches trod closel) together, i.ustemd 
with thin thongs of raw hide, and plastered over 
with dry The thickest canes, being 1 roc jueutly eight 
or rune* niches m diametei , are nude into buek< ts by 
cutting oil joints for that propose t Small lrarrels aie 
also made m the* same way The puadua is also m crieat 
dc*mand for building budges across the narrow n\us m 
the plains 

In no part of the world is the electric cu 1 found in 
Mich number* as in the numerous rivers which join tho 
Orinoco in its middle course, and in that nvei it*clf 
These animals Vcbcmhlo a common eel, except that the) 
are rather tluckei m proportion to their length. The) 
are of a )cllnwish aim livid coloui with a low of vellow 
spots on eucth side from head to tail They are difhc tilt 
to catch, on tu count of the great agility with which tJiey 
hulo themselves m the mud The lndians v take them in 
the* following wa’y They force a heid ot horses to go 
into shallow water, which they know to be fiecpiented 
h) these eel* The noise which the horse* make with 
their feet bring* the ceK out ot their muddy retreat, and * 
thev immediately ufta< k the horses, liy pressing them- 
solves beneajJk thui bellies and discharging on them 
then elec ti io™ cks r I he tughtened hordes make cilorts 
to get out of the water, but tho Indians prevent them, 
and die eels repeat their discharges Some ot the hoisef 
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being stunned by these repeated strokes, fall down and 
are drowned. Others evince all the signs of horror, and 
endeavour to escape, but are prevented by the Indians. 
At last the eels are exhausted, in consequence of the 
repeated electric discharges, and are easily taken The 
shock which these animals communicate is so severe that 
it is impossible to hold them in the hand or to tread on 
them. They can give a shock exactly similar to that of 
an eleetnc battery, stunning fish through the medium of 
water, and if they are small, killing tnem. This shock 
is evidently given by a voluntary act of the fish, for it 
is not always felt instantaneously on handling them ; and 
the moment of the effort being madeVan be distinguished 
by the corrugation of the skin and the changing of its 
colour. The most remarkable of the other inhabitants 
of the rivers are the manatee, or sca-cow, and a kind of 
dolphin, whose species has not yet been determined, and 
which is the only one of the whole family found in fresh 
water These fish#re from three to four feet long, but 
so active that they are feared by the cayman, probably 
because they are only met with in large numbers, one 
swimming behind the other. 

The wild animals are not numerous ; except a kind of 
deer, which is very slow and not much sought after, be- 
cause its flesh is not valued, and a species of agouti. The 
American tiger, or Jbguar, and the American lion, or 
puma, are sometimes met with, when the grass is high, 
and these animals, especially the first, destroy large 
numbers of domestic animals. The chiguiijs are a kind 
of amphibious nver-hog, having very short ears and no 
tail, but in other respects resembling the pecan, or wild 
hog of the woods. These animals are found in droves 
in tl le marshes and on the borders of the lagoons, to 
which they retreat on any alarm. Their flesh is tender 
and fat, but has a strong fishy taste Jt is stated that 
at present there are no wild cattle nor horses which 
have not a proprietor, but there are wiM asses, wild hoes, 
and wild dogs, whose ancestors were, domestic. The 
wild dogs have increased at some places so much P to 
be dangerous to small parties of travellers, being of the 
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breed of a fleet and ferocious dog, which is much valued 
for protecting the cattle against the attacks of the jaguar 
and puma 

That part of the Llantos which is not subject to inun- 
dations was not quite uninhabited at the arrival of the 
Spaniards , a few families of a native tribe having settled 
there, whilst others visited it occasionally Hut the 
lower Llanos had no settled inhabitants For the Indians, 
having no domestic animals except some buds of the 
fowl kind, were unable to procure subsistence during the 
six months in which the country is under water Some 
Spaniards, settled m the mountainous country north of 
these plains, discovered them, and soon became aware oi 
their value as pasture-grounds. In the middle oi the 
sixteenth century they brought some horses, cattle, and 
usscs to them, and these animals have so increased in 
number, that it is stuted they amount at present to 
moie than three millions With these animals the Spa- 
niards emigrated, and up to this time they arc the only 
inhabitants of the Llanos, with the Exception of a few 
families of Indians ol different tribes, who have settled 
among them, and a still smaller number of negroes As 
the descendants of the Spaniards have no other occupa- 
tion but to tend the domestic animals, to kill them and 
dry their hides, and to bieak-in the horses, their number 
is but small # The cattle-farms aoe at a distance of a 
day’s march and more fiom each other, to allow' sufficient 
range without interference for their respective herds of 
cattle As there are no roads in these plains, it is very 
difficult for a stranger to find his way from one farm to 
another The inhabitants guide themselves by the 
clumps of palms, which are to be seen at considerable 
distances apart, giving the idea of small oases in the 
desert. 

The cattle-farms are called halos The houses at- 
tached to them* are built of guadua they arc of one 
floor, consisting n^gencral of a large hall, the walls of 
which are hung round with saddles, bridles, and lassos 
The furniture commonly found is limited to a large 
table and several long massy benches too heavy to fee 
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moved. In the hall the inmates eat when driven in by 
the rain, and there also the males belonging to the farm 
Bleep in bad weather They he down on undressed 
bullocks’ hides spread over the tenches, but these places 
of rest are by no means softer than the earth There is 
also a separate apartment or two for the females’ use in 
rainy season In the dry season all sleep m the 
ppen air on account of the heat The neighbourhood of 
the corral is preferred as a protection against the zacudoa , 
a kind of gnat which is very troublesome, but prefers at- 
tacking the cows The male inhabitants have more aban- 
doned the usages of civilized life than the females. This 
is especially conspicuous in their dress The men go 
stark naked, except a cloth of cotton which is wound 
round the loins, like the savage tnbes on the Amazonas 
But the women have only changed their dress so far as it 
is rendered necessary by the peculiar climate of the Llanos 
Their food is extremely simple, consisting every day of 
roast beef, cheese, and milk, to which they add brandy 
as drink, but net in such quantities as to be inebriated 
Bread is extremely rare, except on the plains bordering 
the higher country, where gram is cultivated. At 
some places on the banks of the river, however, small 
plantations of plantains or cassada are met with. In 
some parts the sugar-cane is cultivated, but though it 
grows w ell, it runs iqpre into leaf than tht^t planted m the 
hilly country, is thicker, and gives more juice, though 
le«8 saccharine matter in proportion. Some is cultivated 
only for chewing, but m general a very coarse kind of 
sugar is made, and the greatest part is useddbr distilling 
that kind qf spirit which is used in the country and 
called aguardiente 

As there are, of course, no inns in these plains, hospi- 
tality is exercised to the greatest extent, and a traveller 
resorting to a farmhouse is considered as conferring an 
obligation on its proprietor. His horsfe is immediately 
unsaddled and turned loose, for it ij quite a matter of 
indifference whether they stray or not, as there are 
always plenty of horses close at hand, which are con- 
sidered as public property Water is then brought to 
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wash the stranger’s feet, after which ho spreads his 
cloak or blanket in the shade, and lies down, using his 
saddle for a pillow. Meanwhile one of the family has 
already saddled a horse and set out in search of a calf or 
a young heifer, for which they have seldom far to nde ; 
indeed they generally keep one tied up in the corral in 
readiness for daily use, as meat will not here keep good 
for a day after being killed. In less than half an 
hour an abundance of roast beef is set before the visitors, 
and sometimes, but very rarely in the remote cattle- 
farms, some bread. The repast concludes with milk, 
cheese, and aguardiente. 

Their occupations; as well as their ideas, lie within a 
very narrow compass. Two or three, on horseback, 
look daily after the cattle, and bnng those back which 
have gone astray , they bnng also the milking cows to 
the corral. The other inmates of tho farm are mostly 
idle, except m the season of slaughtenng the cattle, 
when all are busy, either in drvii^g the hides or in 
jerking the beef The most laborious part of their 
business is the breaking-in of the wild horses, in which 
they display great dexterity, firmness of mind, and 
courage. 

Passing their lives on horseback, the llanieros have 
acquired an extraordinary skill m managing their animals. 
In this respect they greatly surpkss the Cossacks of 
Russia and the Tunguses of the Chinese army, and are 
the best irregular cavalry that can be imagined. They 
can hang on the sides of their horses while at speed, 
directing them by voice and rein, and sheltering them- 
selves in this way from the lances, balls, or shots of their 
adversaries At a distance a troop of such horsemen ad- 
vancing irregularly may be taken for loose horses, of 
which so many are seen wandering on the plains. They 
can even cling quite beneath the belly for a short time, 
•till urging and directing their horses. In the war by 
which Venezuela obtained its independence their ser- 
vices were of great use to the patriotic armies. 

Their constant exposure to the open air and prevalent 
heat has hardened their bodies to an extraordinary degree. 
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It is remarkable that these 'ilatifcros can travel, Is a 
slight dress, over the Andes id &e towns of Ifew €rjafc 
nada, and expose themselves to the rigorous climate of 
tiic paramos, or mountain-plains, ^nerally without serious 
^consequences to their health , whilst the inhabitant* of 
the mountains consider a stay in the plains as a certain 
source ol fatal diseases Though living not far from one 
another, the inhabitants of these two regions do not 
frequently visit on account of the antipathy existing 
between them When they meet, quarrels are almost 
, inevitable, and the llameros use the superiority in 
strength and activity derived from their manner or life 
with ferocity and cruelty. They are touch feared there- 
fore by their neighbours. Though the inhabitants of 
these plains have lost many of the qualities by which 
the character of the Spaniard is distinguished, they have 
preserved a certain sense of politeness and regard tor 
otliei persons. This is most conspicuous when they a«? 
visited by travellers/* Uowever great their desire ift’ay 
be to obtain information irom their guests, they forbear 
annoying them by questions until they have satisfied their 
appetites. 
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EARTHQUAKES. 

1 Earthquakes arc undoubtedly the most fearful and 
at the same tnne # thc mo^t destructive phenomena of 
natuic. They are motions produced on the earth’s 
solid surface by • force originating m the interior of 
ttyo globe, and thence acting upward This force, 
which is not palpable to our senses, appears to' be 
subject to great variations m its intensity. In roost 
cases the commotions occasioned bf It on the earth’s 
surface are exceedingly slight Trie motion Is scarcely 
felt, and passes away in the same moment The larger 
number of earthquakes consists of a slight trembling of 
the ground, which can only lie perceived* by attentive 
observation ^ and then only under very favourable dr- 
eumstances. When they have passed away, it is impos- 
sfrle to discover the slightest traces of their transitory 
sftvity. But at other times they are attended with 
effects so terrible and destructive, that no other calamity 
can be compered with them. Whqp the subterraneous 
force to which they owe their ongm acts with a violent 
degree of energy, it produces such ^convulsions on the 
earth’s surface, that not only are the works destroyed 
that men have raised to render their lives comfortable, 
and the buildings levelled to the ground that they have 
erected to protect them against the inclemency of the sea* 
voi. n. a 
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sons, but, m some cases, the face of the country is 
changed that has been i subjected to their operation. 
It is happily the case that earthquakes attended with 
such fearful effects are not of frequent occurrence, they 
would otherwise render the countries visited by them 
uninhabitable for man and beast 

2 In countries frequently subject to earthquakes, 
only those convulsions which are attended by destructive 
consequences aie remembered by the inhabitants lor any 
long time after The blight ones are hardly noticed, or ai e 
only recorded by soiqp more curious observer It appears, 
therefore, to persons living at a great distance from such 

S laces, and receiving information of them only when pro- 
ucing some gTeat calamity, that curthqualves arc not 
frequent, and occur only at periods remote from each 
other. This, however, is an error Earthquakes are 
„Yery frequent By an exact' observer not less than fifty- 

[ seven earthquakes have been noticed within the space 
of forty ycais fn the town of Palermo, m Sicity, which 
were attended by such smait shockAhat tt was possi- 
ble to determine their direction There occurred, con- 
sequently, three earthquakes in every two vears in 
Palermo. At other places they are still more frequent. 
In the town.of Copiapb, in the northern province of 
Chili, one or more shocks are’ felt almost every day; 
and though they commonly pass off without causing 
any damage, the town has suffered by them so fre- 
quently, and so many lives have been lost by the 
downfall of buildings, that the inhabitants ■rush out of 
their houses as soon as the least commotion of the earth 
is perceived. “ If it was possible, 1 says Alexander wi 
Humboldt, “ to obtain daily information respecting- 1 m 
state of the whole surface of our globe, wc probably 
should convince "ourselves that this surface is nearly 
always shaken at qpme point or other, and that it is sub- 
ject to an uninterrupted reaction between the interior and 
file exterior.” 

, 9, Some parts of the globe’s surface are much more sub- 
ject to earthquakes than others, but it is hardly possible to 
oat any country that can be considered as entirely 
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i exempt from their visitations I They are as frequent in 
mountain regions as in plains, and are experienced in 
both the* high table-lands of the Andes and the low 
coasts of Belgium and the Netherlands Where moun- 
tains and level plains arc contiguous to each other, it has 
been observed at some places that the mountain region, 
and at others that the plains, were most violently con- 
vulsed In the great earthquake of Caraccas (1812) 
the valley m w high this town is built experienced tho 
most violent shocks, whilst m the plains surrounding the 
lake of A alcueia, near Caraccas, hardly any commotion 
w as pcrcen ed The reverse took place m Calabria f f7 83). 
where it was the plain whose face was entirely changed 
m a fcT~**i4jiutes by the violence of the concussions 
It db*v r .mt appear either that the geological eonsti- 
t lotion of the country has any influence upon them. 
LiVge and high locky masses of primativc formation, 
mountains consisting of successive layers and low 
alluvial plains, aro^cqually subject to earthquakes. Thus 
the low aUuMal plains surrounding the mouth of the 
Scheldt experienced many smart shocks in 1822, whilst 
the extensive plains drained by the Mississippi were 
visited by very violent concussions ten years before 
4 Man\ persons are#pt to suppose tnat^hose countries 
which are situated in the vicinity otf i$tive volcanoes are 
more frequently subject to violent concussions thanibose 
which lie at greater distances from them •This option 
is not correct , but it is true that earthquakes are 
, common m the neighbourhood of volcanoes. Every 
' eruption of the mountain, and even every new flow ot 
lava, or every ejection of ashes, is accompanied by a 
shock, wdiich, however, is so slight that it can only be 
perceived by persons who are near tb<? crater or on the 
JWdmties of the volcano f These ^slight shocks can 
*ly be considered as earthquakes, as they are not 
—rt m tho plain at its base. But many eruptions are 
preceded by real earthquakes When the* inhabitants 
of a country surrounding an active volcano obser ve that 
the mountain has ceased to emit smoke from Its crater, 
they consider it as a sign of an approaching earthquake, 
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and m many cases their ^fear has not proved unfounded. 
It may be true that earthquakes are most frequent in 
countries lying in the vinnity of a volcano, but few of 
the more disastrous convulsions of this description have 
occurred in such localities The greater number havo 
happened at considerable distances from any active 
volcano, and even from [daces which by the nature of tho 
rocks show that they have once been the seat of volcanic 
activity It is also observed that earthquakes occurring 
at no great distance from volcanoes afe of comparatively 
short duration, whilst the convulsions visiting ^countries 
lying far from them are repeated almost daily for months 
together, and frequently several times in one day Of 
such a deseuption were the earthquakes which were 
experienced during more than a whole year (1812) m 
tho plains ol the Mississippi, and those which shook 
(1808) the Alpine valleys ot Fenestrellcs and Pinerolo, 
lying at the buse of Mount Gems The numerous earth- 
quake s which have occurred in the countries situated 
between the eastern [>art ol the Mediterranean and the 
banks of the Euphrates, have almost always been distin- 
guished by the v lolenoe of their shocks, and their fre- 
. quent rejietition for several months Copiupo, which, 
[as wc have observed before, is jeftiaps more frequently 
aubjcct to earthquakes than any other spot on the globe, 
is more than 250 miles distant from any active volcano. 
Of those earthquakes which have proved most d'sa&trous 
in their effect only those of Calabria (1783), of Riobamba 
in the Andes (1797), and of Molise (I805) r , in the king- 
dom of Naples, have occurred ^within a distance of less 
than a hundred miles from an active volcano 
5 By far the greater number of earthquakes have been 
experienced in oountries lying near to, or at no great dis- 
tance from, the sea-shore. Bat it is not every part of 
the globe thus sih&ted that* is equally subject to them 
The extensive £oast-line of Africa, with tho exception 
of the countries bordering on the Mediterranean, is 
rarely visited by earthquakes, and many other coasts ap- 

K ‘ also nearly, free. The countries which have most 

neatly experienced their destructive effect, m 



KABTHQUA&ES 


9 


the count: ics surrounding the Mediterranean m the old 
continent, and, m America, ttf>se which enclose the 
Columbian Sea (Gulf of Mexico and Caribbean Sea), 
and those which lie between the Andes and the Pacific, 
mfhisive oi the mountain region itself On the islands 
of the Indign Archipelatro, and as far north os Japan, 
earthquakes appear also to be very frequent, and to bo 
attended by dreadful effects 

Earthquakes arc certainly much less frequent in coun- 
tries forming the central portions of continents, and 
lying at great distances from the ocean, but even there 
very severe ones are sometimes experienced That part 
of the plum oi the Mississippi River, which in 1812 
experienced a great number of strong concussions, and 
those repeated Jor several months together, extends 
between New Madrid, on the Mississippi, to the Little 
Prairie (north of Cincinnati) The principal seat of the 
earthquake was consequently nearly cqui-distant from 
the Gulf of Mexico and from the Atlantic, al>out 600 
miles m either direction Earthquakes appear also to bo 
pretty frequent at Irkutzk, m Eastern Siberia, which is 
at least a thousand miles from the Pacific and Arctic 
Seas 

C When the mo^on of the earth’s surface caused by 
the earthquakes is mo$© closely examined, it is found 
that it is not always of the same chaiactcr, and 
it appears that the damage produced is less in 
proportion to the violence of the shock*, than to the 
manner m vghich the ground is put into motion. Four 
kinds of movement have been noticed, and they arc dis- 
tinguished by tiie epithets tremulous, undulating , upheav u , 
mg, and lotatory 

Tlie tremulous shocks are called in South America 
Trembloresy and sre the least destructive. The surface 
of the earth is put into a trembling motion by them, not 
dissimilar to that felt m a steam-v&sel running under 
high pressure The walls of houses, which do not rest 
on a solid foundation, are observed to incline slight ly in- 
ward or outward, and objects which are not well sup- 
ported are occasionally thrown down j but it is rarely, 
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any material damage is caused by these motions. Theso 
trcmbloi es appear to be^the most common kind of earth- 
quake, especially m those countries of South America 
which lie along the Pacihc, where they me lelt very fre- 
quently, at least in certain seasons Commonly they 
pass away in a moment, but sometimes they continue 
for several days 'I he town of Sciacca, in hiul}-, was, 
m 1816, shaken by such a trenioi for sev oral daj s con- 
secutively 

/ 7 The undulating shocks arc much inoic destructive. 
By their agency the surface of the earth assumes hori- 
zontal oscillations, by which the ground is alternately 
raised and let down again, somewhat in the mannei m 
which the surface of the seu is agitated by a moderate 
breeze They proceed m a simple and determinate 
direction, and Alexander von Humboldt, who paid great 
attention to these phenomena, and has himself experi- 
enced a ( great number of them, thinks that their pro- 
> gross maybe estimated at from twenty to thuty miles 
per minute They produce that motion of the ground 
which is called a emait bhock, und aie sometimes at- 
tended by disastrous effects. Those of a more powerful 
description throw down pieces of furnitme, and rend 
asunder walls of houses not substantially built 

8. The upheaving shocks are far fnore dreaded They 
are accompanied by violent perpendicular upliftings of 
the ground, as if repeated explosions were exerting their 
force upon the roof oi a hollow cavern, threatening to 
burst open tfic ground, and blow into the air everything 
placed it They may also be compared to\he bursting 
of a mine, which explodes with great force and removes 
the earth which it meets within its passage. When the 
surface of the earth is split by them, it is hardly to be 
conceived what tpmble destruction must be produced in 
a few minutes by such convulsions following each other 
in quick succession! There are numerous instances on 
record which prove the immense force with which these 
shocks act on tne surface and on everything on it, some 
of them, indeed, appear almost incredible. In the great 
earthquake of Calabria (on the 28th of March, 1783) 
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the most elevated portion of the granite mountain- mass of 
the Aspromonte was seen to mcf,c up and down rapidly ; 
persons were raised from the ground and thrown to a 
distance from the ] dace where they weie , houses were 
removed from their silo, and carried to places higher than 
those on which they had been built. The famous French 
naturalist Doloniicu, who examined the country atten- 
tively u short time* alter that fughttul catastrophe, states 
that the foundation of many buildings had been removed 
from beneath the ground with sue h violence, that the 
stones had been luoken to pieces and scattered about, 
and the hard cement which united tlsem had been crushed 
into dust After the {Treat earthquake of Riobamba (1797), 
on the table-land ot Quito, the corpses o! several of the 
inhabitants of the town were found on the lop of a hill, 
separated from the place by a river, and several hundred 
feet higher than the site of the town These persons 
had been hurled ty the top of the lull by the violent up- 
heaving of the ground 

9 It would seein thet the upheaving shock is almost 
always accompanied by an undulating motion Hum- 
boldt, at least, states that m his opinion these two kinds 
of motion weic combined m all the stronger earthquakes 
he has experienced. Doiomieu makes the same observ- 
ation respecting the earthquake of Calalwna In all the 
accounts he collected reflecting the first great shock 
(5th of February) the inhabitants concurred in stating, 
that the motions had been horizontal and perpendicular 
at the same time, arid he thinks that a prefty just idea of 
their umtefl ettoijs may be formed by making small cubes 
of damn day mixed with sand, and by placing them near 
each other on a table, and in that situation putting them 
into motion by a violent concussion from below, whilst at 
tbe same time the table is moved horizontally from one 
tide to the other. 

10 The rotatory shocks are certatoly the most destruc- 
tive, but are those also which occur ijost rarely. They 
have only Iteen observed in the most calamitous earth- 
quakes, and not m all of them. The whirling motion 
with which they affect the surface appears to oe toe 
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result of a combination of the undulating 1 and upheaving 
motions, or perhaps of tyo or three undulating motions 
(crossing one another at right angles or obliquely The 
surface of the earth is put into a movement b) them, 
resembling that ol the sea w hen agitated by irregular 
waves crossing nnd repulsing each other m different 
directions. Many naturalists ha\r expressed a doubt of 
the occurrence of thib hind ol shod, hut there are many 
well-established facts cm record, which do not admit of 
an explanation but Ivy admitting that the changes of 
position observed in vvulls and other objects hnvc been 
effected by shocks ofnaich a description In the earth- 
quake of Tatuum m Sicily (1818) the general motion 
was cleai ly directed from south-east to north-west, hut 
many statues had been turned round, and a large p’ece 
of rock had its former position from south to north 
changed to that of east to we-d Several instances of this 
kind were observed aftei the great earthquake of Val- 
paraiso, m Chili (1822), when tliut town was levelled to 
the ground The large (hiucli, La Merced, presented 
the most remarkable ruin The tow'er was built of bricks 
and mortar, and its walls up to the belfry weie six feet 
thick They were blnveied into blocks, and thrown to 
the ground On each side of the church weie a number 
of square buttneascs of good solid brick-work, six feet 
square Those on the w cstem side were all thrown down, 
as were all bat two on the eastern side , these two were 
twisted from the wall in a north-easterly direction, each 
presenting an angle to the vvall The twisting to the 
north-cast was noticed m several oth^r plabcs. In a 
village thirty miles north of V alparaiso, the largest and 
heaviest piece* of furniture were turned in the same 
direction In the la*t groat earthquake of Concepcion, m 
Chili (1835) rotatpry shocks must also have occurred, as 
it was found that an angular stone pinnacle had been 
turned half-round without being tin own down or leaving 
its base Humboldt mentions that rows of trees running 
in a straight line were, after an earthquake, found to pre- 
sent a very perceptible curve in their line 
*11. There arc recorded some otliei well-ascertained 
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changes produced by earthqu.ikes, which cannot be satis- 
factorily expiated but b) supposing that the motion 
produced by the shock must have been oi a still more 
complicated nature In some instances it has been 
iound that large pieces of ground had exchanged their 
respective situations This was the case at several 
places in Calabria, after the first great shock had 
passed by A plantation of mulberry-trees had been 
carried into the middle of a corn-field and left standing 
there, ami a piece of ground sown with lupines had been 
forced into a vinevard For seveial jears after the 
earthquake, law -suits were bi ought in the courts of 
Naples to decide the claims which had originated in 
the confusion ol territorial possessions by the effects of 
that ten lble catastrophe Facts of suth a description 
are not recorded as having resulted irom other earth- 
quakes, except from that of Riobamba (1797), where also 
several law -suits were brought m the courts reflecting 
the jjossession of jflcccs of ground, which, in a similar 
manner, had exchanged their positions. It is difficult to 
conceive by what kind of motion the earthquakes acquire 
this translatory power Hut Alexander von Humboldt 
has recorded u still more extiaordinary fact When be 
was surveying the ruins of the dcstiojcd town of 
Riobamba for the •purjiose of making a map, he 
was shown the place where the whole furniture oi one 
house was found buned beneath the rums of another. 
The upper layer of the soil, foimed of matter not 
possessing a great degree of coherency, had' moved like 
water m runfling streams, and w r e are compelled to sup- 
pose that these streams flowed first downwards, then 
proceeded horizontally, and at last rose upwards. The 
motion in the shocks which were experienced in Jamaica 
(7th of July, 1692) must have been not Jess complicated. 
According to the account of an eye*w ltncss, the whole 
surface of the ground had assumed the appearance of 
running water The sea and the land appeared to rush 
on one another, and to mingle in the Wildest confusion. 
Some persons who, at the beginning of the calamity, had 
escaped into the streets, and to the squares of the town, 
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to avoid the dansrcr of being crushed under the ruins of 
the hilling houses, worn so violently tossed iiotn one side 
to the other, that mam of them received severe con- 
tusions, and sonic were manned Others were lifted up, 
hurled through the air, and thrown down at a distance 
from the plate where they had been standing A Few 
who were m town were carried a wav to the harbour, 
which was rather distant, and there thrown mto the sea, 
by which accident however their lives were saved 

12 Ila\ing given an idea of the nature of the motions 
attending earthquakes, a dc«ci lption of the effects they 
produce on the works and life of man should lie added 
This, pcriiaps, cannot be done more completely than by 
giving an account of two of those earthquakes which 
were distinguished by their destructive effects, and of 
which a pretty complete picture ma\ be formed by 
collecting the facts recorded by eye-witnesses m the rc- 

E irts published by them These arc the earthquakes of 
lsbon, in Portugal, and that of Carficca*, m Venezuela 
The earthquake of Lisbon happened on the 1st of 
November, 1755 The daj broke with a serene sky 
and a fine bree/c from the east A l>out nine o'clock m 
the morning the sun began to grow dim, and al>out half 
an houi later a rumbling noi^e was heard, which pro- 
ceeded bom under ground, and resembled that made by 
heav) carts passing o\er a distant ground covered with 
pebbles This subterraneous noise increased gradually, 
but quickly, so that after a few seconds it resembled the 
firing of tarinons of heavy calibre In this moment the 
first shock was felt Before its violent concussions the 


foundations of many large buddings, especially the palace 
of tlie Inquisition and several churches, gave way, and 
the whole of these edifices were levelled to the ground. 
After a short papse, perhaps of not more than a minute’s 
duration, three other shocks followed m quick succession, 
by which nearly ail the other larger buddings, palaces, 
churches, convents, public offices, and houses were thrown 
down All the& shocks occurred in a space of less than 
five minutes. At the time the first shoot was felt m the 
city, some persons were m a boat on the Tagus river, 
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about throe m^s distant from the capital. They were 
astonished at Raring the boat ’making a noise , as if it 
w ere running a-ground, as they knew it was in deep water* 
In the same moment they observed on both banka of the 
nvei that the buildings were tumbling down. About four 
minutes later a similar noise was heard under the boats, 
and other buildings were seen falling to the ground 
During this time a strange c ommotiou was observed m 
the water oi the nvoi It apjiears that at some places 
tho bottom oi the liver was raised to the level of tho 
water Man} vessels were lying in Jhc harbour opposite 
the town Some of them were torn from their anchors 
and dashed against < ach other with great violence , m 
others, the sailor did not know whether their vessels were 
afloat or airround 

1 he minds of the inhabitants had not yet had time to 
ret over from the terror caused by this terrible and quite 
uuexfiected catastfophe, when they were again plunged 
into dismay by a phenomenon of a different description, 
but hardly less terrible and destructive. About half an hour 
after the most severe shocks had ceased, the sea suddenly 
rushed with inci edible velocity into the nver Although 
the water had been ebbing for two hours, and the wind 
blew Iresh from the east, the sea at the mouth of the Tagus 
rose instantaneously about forty feet abote high-water- 
m&rk, according to the statement of some eye-witnesses 
who observed it at Colares and other places between the 
Bay ol Lisbon and the sea It would certainly have laid 
more than kail the town under water, and completed the 
work of destruction, had not the large bay, which the 
nver forms opposite the capital of Portugal, permitted 
this enormous volume of water to spreaa itself over & 
surface of many square miles. But even this favourable 
circumstance did not entirely exempt* the city from the 
effects of an inundation. The sea # entered the lower 
streets, and a large stone-built quay, which had been 
probably detached from its foundationuby the earthquake, 
and on which about three thousand people had taken 
refuge, was suddenly hurled bottom upward, and every 
soul was lost. As quickly as the water had Ailed the 
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river, so quickly did it f retreat to thc^M, The high 
wave, however, returned tliree or four nines before the 
water attained its ‘usual level, but every time with a 
diminished force and a less volume of water 

It is stated that, by the effects of the cuithquakc and 
of the inundation, not less than sixty thousand persons 
perished The lartrei number, it apjiears, were crushed 
by the 1 ums of the falling churches For as it was a 
holiday, a great nmnbci of persons were at their devo- 
tions in the churches and convents, which, being very 
substantial edifices Jjuift of stone, suffered much more 
than the houses of private persons, and were 1 educed to 
heaps of ruins by the first shock Tow ards evening a 
smart shock was felt , it was stiong enough to split the 
walls of boveral houses winch had still kept their po- 
sition The rents caused by tins shock m the walls of 
these houses were more than half a foot wide, but as 
Boon as the shock had passed awa> •they closed again, 
and so firinK that it was impossible to find a trace of them 

In addition to the horrors occasioned bj the shocks of 
the earthquake and the ininads of the sea, the devoted 
inhabitants were exposed to the ravages of fire Mr 
Davy, an English merchant residing in Lisbon, who 
escaped, and jmblished nn account A the calamity, sajs 
“ As soon as it grcw r dark, another scene presented itself 
'little less shocking than those already described — the 
[whole city appeared m a blaze, which was so bright that 
I could easily see to read bj it It may be said without 
exaggeration, it w f as on fire at least m a hundi^d different 
places at once, and thus continued burning for six days 
together, without intermission, or the least attempt being 
made to stop its progress 

“ It w r ent on consuming everything the earthquake 
bad spared, and tfie people were so dejected and terrified, 
that tew or none hag courage enough to venture down to 
save any part of their substance , everv one had his eyes 
turned towards tlfe flames, and stoocf looking on with 
silent grief, which was only interrupted by the cries and 
shrieks of women and children calling on the saints and 
angels for succdur, whenever the earth began to trem- 
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blc, which w^ so often this night, and indeed I may 
say cvci Mn®, that the tremors*, more 01 less, did not 
reuse foi a quarter of an hour toafotln r I could never 
leum that this tcirihle fire was owing to any subterraneous 
eruption, as some reported 

* * * Hi 

The 1st ol November being All Saints Day, a high 
festival nmonsr the Portuguese, every altar m every 
chui (h and clupcl (some of winch have more than 
tuont)) \va> illuminated with a number of wa\ tapers 
und lamps, as ( u^tomarv , these setting fire to the curtains 
and Umbei -wo 3* that fell with the shock, the conflagration 
soon spread to the neigh bminng house*, and being there 
joined with the files in ihe kitchen chimneys increased 
to such a degree, that it might easily Iiavo destroyed 
the Vi hole at), though no other cause had concurred, 
especially as it met vvitli no interruption ” 

lie alio ciu*s«a vivid picture ot the destruction occa- 
sioned, and of its effects on the population 

“ The nobility, gentry, and clergy, who were assisting 
at divine service when the earthquake hetmn, fled away 
with the utmost prt< ipitation, ever) one whoie his fears 
earned linn, leaving the c plcmlid apparatus of the nu- 
merous altais to me^cy of the first corner , but this 
did not eo much affect mo as th^ distress ol the poor 
animals, who seemed sensible of their haid fate, some 
few were* killed, others wounded, but the greater part, 
which had received no hurt, were left there to starve. 

44 Front the square, the way led to my friend's lodgings, 
through a long, steep, and narrow street , the new scenes 
of horror I ri°t with here exceed all description ; nothing 
could he heard but ‘ughs and groans I did not meet 
with a soel in the passage who was not bewailing the 
death of his nearest relations and deirest friends, or the 
loss of all his substance , I could homily take a single step 
without treading on the dead or the dying, in some 
places lay coaches, with their masters* horbes, and riders, 
almost crushed m pieces ; here, mothers with their 
infants in then* arms , there ladies richly dressed, priests, 
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fnan, gentlemen, merchants, either in the Mine condition, 
or just expiring , some ha3 their backs orWtighs broken, 
others vast stones on their breasts some lay almost 
buned ifl the rubbish, and, crying out in vain to the 
passengers ior succour, were Jett to perish with the rest ” 
All the countr) 1) mg round Lisbon suffered more or 
less from the effects ot this earthquake Man) ol the 
large mountains were «*h iken to tinir \ery foundation, 
and some had their summits lent Large pieces of rock 
were detached Jrom them, and precipitated into the 
valleys, whore the) paused considerable damage to the 
plantations and vineyards At Colarcs, it was observed 
that a very thick smoke issued from a rock not very dis- 
tant from the place The quantity ol smoke which 
arose was ahvu\s in proportion to the loudness of the 
subterraneous rumblings The smoke continued to l'-sue 
for souk* time after the earthquake bad subsided When 
the place was allerwarcK closely inspected, no tiacos of 
any rent were discovered in the rock 

Though the destructive effect** of these shocks were 
most severely felt at Lisbon, which appears to have been 
the centre ol the earthquake, the whole coast of Portueul 
was afflicted by them At Opoito the shocks were 
nearly as violent as at Lisbon At •bout forty minutes 

S ast nmc a frightful hollow noise was heard similar to 
istant thundei By some it was compared to a number 
of carts nmnin<r over an uneven stone pavement In the 
same moment the first shock was felt, which lasted about 
five minutes, and shook the vv hole town to its wery found- 
ation The damage, however, was comparatively small. 
Only a few houses suffered material injury, but the walls 
of several churches were split In muny places it w*as 
observed that the ground ot the streets alternately rose 
and subsided The waters of the nver were in frreat 
commotion They j*ose and fell five or six feet within 
each two minuses , and this movement continued for 
about four hours «At several places the surface of the 
water appeared to divide to give vent to lai^e volumes of 
gar or of steam, and at the same time the sea at the 



EABTHQUALES 


19 


mouth of the liver appeared to be m a state of agitation 
resembling that oi vehement ebullition. It via* sup- 
posed that m 4iis part, too, gas must have escaped from 
tin* bottom of the sea 

South of Lisbon, the destruction was much’grcater. 
The harbour of Setubal was changed considerably by the 
shocks ol the earthquake, and almost entirely destroyed 
by the inundation of the sea The town of Ayamontc, 
near the mouth of thcnvci Guadianu, suffered stdl more. 
The shocks continued for fourteen or fifteen minutes, and 
mjiiied neurlv aH the houses At the same time the 
surface of the earth opened at several places, and large 
volumes of watei rushed out horn* those chasms The 
sea rose three times, and all the streets were inundated 

Cadiz, too, hud its share of the effects of this earth* 
quake. The rock on which the tow ins built, and which 
is joined to the continent by a narrow and low isthmus, 
was shaken nearly at the same time that Lisbon expe- 
rienced the first chock The oscillations of the ground 
continued foi about three minutes and a half, and put the 
population into great terror, but it was afterwards found 
that the damage done by these convulsions was but 
trifling Hardly had the first impression of fear passed 
away, when, about ten minutes past eleven o’clock, 
another phenomenon of more temfic appearance was 
seen approaching, and threatening the tfhole town with 
destruction At a distance of about ten miles west of 
the place, the sea was suddenly rising to a height of about 
sixty feet above its common level, and thus a watery wall 
was forme*! which advanced with great velocity towards 
the town. At this sight the whole population w as thrown 
into the utmost consternation The sentinels placed on 
the fortifications erected towards the open sea, observing 
the advance of the huge wave, abandoned their posts, and 
the people, informed of the impending danger, rushed 
towards the gate which leads to jhe above-mentioned 
isthmus It was a very happy circumstance that the 
governor of the place was a man of sense and resolution. 
He directly ordered the gates of the place to be closed, 
so that but few succeeded m getting on the isthmus. 
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Meanwhile the wave had reached the shore, and dashed 
against tho rocks with a terrible crash But its iorce 
was greatly broken by the cliffs which lie in front of the 
rock on which the town is built It was, however, still 
strong enough to demolish the walls and lortificutions on 
that side, and to remove *>omc heavy pieces of artillery 
to a distance of more than a hundred feet W hen the 
wave, however, readied the town force had so abated, 
that it inundated only the lower streets, and caused very 
little damage JStilf the loss of life was considerable 
For, having passed the tow r n, it rushed with crcat force 
over the low isthmus tying at the back of it, and all 
those who r had ictmited to it, hoping thus to provide for 
their safety, were drowned Tin* sea retreated with as 
muefi velocity as it had advanced, and carried off a large 
volume of the waters filling the Hay of Cadiz, for it 
was observed that for a few minutes the shallower parts 
of the bay were laid diy Then the lartro wave leturnod. 
This alternate advancing and retiring, of the sea took 
place four or five times, but at every repetition the volume 
of water was less 

At Gibraltar the eaithquakc lasted for about two 
minutes The oscillations of the surf ice weie quick 
and strongly undulating, so that some of the cannons 
standing on the walls of the place 0 w ere raised at one 
place, whilst others were ^inking lower Many of the 
inhabitants felt their heads turning, others were at- 
tacked by sickness, some fell to the ground, whilst 
others were stunned Many who were walking or 
riding on horseback did not feel any motion^ but they 
were affected l»y u feeling of illness At every quarter 
of on hour the sea swelled about six feet, ana then 
retired so as to leave aground all the boats and 
smaller vessels which were at anchor near the shore. 
Those tracts left dry by the sea were strew'ed with 
dead fish. The alternate changes of high and low 
water continued till *six o’clock the following morning, 
bqt after two o’clpck m the afternoon they began to 
diminish m height, and went on gradually decreasing 
until they ceased. 
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13. The earthquake of Cameras, the capital of Vene* . 
zuela, m South America, occurred on the 26th ot March, 
1812 This city is built m a valley about five miles 
unde, on uneven ground % Its principal square is 2880 
feet above the 9ca-level On the southern side ot the 
place rum a river of moderate size called Guayra Be- 
tween the town and the sea, from which it is about 
twenty miles distant, are mountain-masses which occupy 
nearly the whole space, and rise to upwards of five 
thousand feet above the sea. One of the summits, 
called the Silla of Cai areas, rises more than 8000 feet. 

The 2Glh ot March was a remailffabfy hot day. The 
air was calm and the sky cloudless. It was Holy 
1 hursday, anil n great part of the population was assem- 
bled in the churches There was nothing observed 
which presaged the calamities that were impending. At 
seven minutes alter four in the afternoon the first shock 
was felt It was # suffiuently powerful to nng the bells 
oi the churches , and lasted about five or six seconds. 
During its action the ground was in a continued 
undulutmg motion, and seemed to heave up like a boil- 
ing liquid It was thought the danger had passed, 
when a tremendous subterraneous noise was heard, 
resembling the rolling of thunder, but louder and of 
longer duration than even that which is heard between 
the tropics m the season of storms This noise wao 
immediately followed by a pcrjxnulicular shock which 
lasted three or four seconds, closely succeeded by an 
undulating movement somewhat longer The motion of 
these undulating shocks was complicated, some running 
north and south, and others cast and west Nothing 
was able to resist the movement of the shocks raising 
the ground upwards from the bottom, and of the undula- 
tions which crossed one another In tt few instants the 
town was almost levelled to the ground. A largo por- 
tion of the population, between nine and ten thousand 
according to the most credible statements, was buried 
under the rums of the houses and churches, Tlia pro- 
cession, which is usually made on that day in all CatSolic 
countries, had not yet set out, but the crowds assembled 
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m the churches were so numerous, that between three 
an€ four thousand jjersons are said to have been crushed 
by the downfall of their vaulted roois The explosion 
was strongest along the northern skirts of the town, the 
quarter which is situated nearest the mountains of Avila 
and the Silla. The churches ot La Trinidad and of 
Alta Gracia, w Inch were more than a hundred and fifty 
feet high, auf|t the naves of which were supported by 
pillars ot twelve or fifteen feet diameter, left a mass of 
ruins scarcely exceeding five or si\ feet m elevation It 
was evident that the site ot these buildings had sunk, 
and this sinking furl been so considerable that hardly 
any vestiges oi the pillars or columns could aiterw aids 
be discovered. The largo bariachs, very substantial 
buildings, which were* situated to the north ot La 
Tnnidad, disappeared almost entirely A regiment of 
troops of the lino that was assembled there underarms, to 
beioady to join tho procession, was, with the exception of 
a few men, buried undei the ruins of that great edifice. 
Nine-tenths of the town were levelled to the giound 
The walls of the houses which were not thrown dow r n 
were cracked in such a manner that nolxwly was inclined 
to run the risk of inhabiting them The etfec ts ot the 
shocks were somewhat less destructive in the western 
and southern quarters of the city, where tho cathedral, 
supported by enormous buttresses, remained standing. 
The duration of the earthquake, that is to sav, the time 
in which both the undulating and upheaving shocks 
were perceptible, was by some estimated at one minute 
und twelve seconds ; by others at only fifty seconds 
The night following Holy Thursday presented a 
meat afflicting scene ot desolation and sorrow The 
thick cloud of dust which, rising from the rums during 
the day, had hovqrcd above the ruined city and darkened 
the sky, now settled on the ground. No shook was feltf, 
and never was a night more calm and more serene. The 
moon, nearly full^ illumined the rounded domes of the 
Sillaj^nd the aspect of the sky formed a terrific contrast 
tfrtflht of the earth, covered with corpses and heaped 
with nuns. The, mind of the looker-on -wa® afflicted fejr 
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ihe moat lieart-rcndmg scenes. Mothers were scon Mr* 
rymg in their arms the children whom theyhopea to 
rood to life Distressed families were climbing W 
the ruins to’find out u brother, a husband, or a friend, of 
whose fate they w ore ignorant, und whom they believed 
to be lost in the crowd The peopje* oppressed by the 
weight of the calamity , justed silently akiflff the street, 
which could only lie traced by the lon^incs of ruins 
Those wlio were buried under the iuins, and were unable 
to extricate themselves, implored the assistance of the 
passengers by then cries, uml a number amounting to 
nearly two thousand were aftervrurds ^jjtig out. Never 
was pity displayed m a more atfccthlg manner, never 
had it been seen more ingcnioua in its activity, than in 
the *trcnuou>> attempts made for the purpose of B&ving the 
miserable victims whose groans reached the ear. Imple* 
merits for digging and clearing aw ay the stones and mbfttsh 
were not at hand *they had been buried under the rums. 
The people therefore were compelled to use their bare 
hands to disinter the living The wounded, as well as 
the sick who hail csea|)ed from the hospitals, were ear- 
ned to the borders of the nver Guayra, but the only 
shelter they found was the foliage of the trees Beds, 
linen to dress th£ wounds, instruments of surgery, 
medicines, objects of the most urgent necessity, wore 
maity feet deep under the rums Everything, even thp 
coarsest provisions, were wanting during the first ,f<sW 
days Water also became scarce in the interior of the 
city. The* repeated concussions hail rent the mpafof 
the fountains , the falhng-in of the earth had choked up 
the springs that supplied them, and to ^et'wa^r people 
were compelled to go to the river, which happily Was 
considerably swollen But it wus impossible td convey 
die water to any distance, as vessels for that purpose were 
wearing. 

People applied themselves to the* exercise of those 
religious duties, which m their opiniofl were roost fitted 
to appease the wrath of Heaven. Many assembled* and 
passed through the streets m processions ringing funeral 
hymns ; ethers, throw n into a state of distraction by 
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these calamities, confessed their sms aloud in the streets ; 
numerous marriages wero* contracted between persons 
who tor many years had neglected to sanction their 
union by the sacerdotal benediction , children found 
parents by whom they had not been acknowledged up 
to that tunc, restitutions were promised by persons who 
had never beeiyjocuscd ol fraud or theft, families which 
tor many yeailfcad been estranged bom one anothei by 
enmity and hatred, were draw n together by the tic ot com- 
mon suffering Though these feelings, by winch the pas- 
sions of some were soothed, and the heaits of others were 
opened to pity and luimanity, wtic prevalent, there were 
not wanting other persons whose indurated mind& weie 
rendered more inhuman and cruel. 

Tho night passed in quietness For fifteen qr 
eighteen hours after the great catastrophe the ground 
remained tranquil , but on the 27th ot Alardi the com- 
motions recommenced They were intended by .1 very 
loud and long continued subterraneous noise The in- 
habitants of the town abandoned the plate, ami dispersed 
themselves o\cr the surrounding country but finding 
that all the villages and hamlets in the valley had sul- 
fored as much as the city, and could not suppl} them 
writh the first necessaries of hie, they repaired to the 
valley of Aratfna, more than thirty miles distunt from 
the capital. Meanwhile the shocks continued to bhakc 
the city , no less than fifteen oscillations being felt m 
one day On tho 6th ot April there was a shock, 
almost as violent as that by which the capital had been 
overthrown. During several hours the ground was in 
a state of perpetual undulation Large masses of earth 
were shaken off from the dcchwties of the mountains, 
and enormous rocks were detached from the Silla of 
Caraccas. The (ftmmotions ceased only on the 30th of 
ApnL 

The mountamouk country, hing to the west of 
Caraccas, &I 90 experienced the dreadful and destructive 
effects qf the earthquake. It appears that the motion 
♦proceeded in a line running east-north-east, and west- 
4$jpth-west from the, harbour of La Guay ra and Caraccas 
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to the lofty mountains of Nequitao and Merida. Akng 
this tract it acted w ith great violence, and many towns 
were entirely destroyed, especially La Guayra and San 
Felipe. But m the valley of Aragna, which lies between 
Caraccas and San Felipe, the convulsion* were veiy weak 
and did not cause any material damage. Many pldbes 
along the coast, as far as the lake of Maracaibo, suffered 
greatly, but at Coio no commotion was flit, though the 
town is situate u[>on the coast, and between other towns 
which suffered from the earthquake The waves of the 
agitated ground extended westward # as far as the valley 
ot the Rio do la Magdulena, and smart shocks occurred 
at Sta Marta, Bogota, and Honda * 

14 There is no event which makeB so deep and 
luting an impression on the mmd as un earthquake, nor 
does any other phenomenon of nature affect it to an 
equal degree , hence those who have not experienced 
an earthquake arc* unable to judge ot the state of mind 
into which people are thrown by it Confusion, dis- 
traction, and horror, earned to the highest pitch, do not 
convey an adequate idea of what is passing in their 
breasts The principal cause ot this extraordinary state 
of mind is doubtless founded on the circumstance, that 
an earthquake unsettles our whole system ot thinking 
and reasoning, by withdrawing the toundation on which 
it rests From our earliest years we have been accus- 
tomed to consider the sod under our feet as firm and im- 
moveable We have unconsciously connected this idea 
with all our conception!} feelings, and actions; and it 
thus becomes the base of all our plans, intentions, and 
wishes Our whole life, with all its events and operations, 
rest on this idea as on an immutable foundation. An 
earthquake, by turning it into a delusion, overthrows 
our whole system of thinking and acting. We are no 
longer able to collect our thoughts so 8^ to form an idea, we 
cannot conceive any plan, nor take any resolution. The 
faculty of thinking is, as it were, paralysed, and our 
mind thrown into the utmost confusion. The difference 
between a strong and a weak mind disappears. We are 
no longer guided by principles or reason , we follow only 
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the involuntary impulses of instinct, or, in tfao most 
favourable circumstances, we arc influenced by soma feel- 
ings arising from some previous ideas which fortunately 
have been indelibly impressed on our mind. 

A gentleman ot Com&ph^ex pressed lumsclf on this 
poiph, to Captain 11 liall, ns follows * — “ Although I 
naiiot a man to cry otit and ploy the fool on such occa- 
sions, yet I do Airly own that those earthquakes arc 
very awful, and indeed must be felt to be understood 
in their true extent Before w e hear the sound, or, at 
least, are fully conscious oi hearing it, we are made 
.sensible, I do not know howf that something uncommon is 
going to happen , everything seems to change colour , our 
thought^ are chained rnimoreably down , the whole 
world appears to be in disorder, all nature looks 
different to what it was wont to do , and wc feel qinte 
subdued and ovcrwlndmed by some iu visible power 
beyond human control or comprehension Then comes 
the terrible sound distinctly heard, mid immediately, 
the solid earth is all m motion, waving to and fro like 
the surface of the sea. Dcjxmd upon it, a scVcre earth- 
quake is enough to shake the firmest mind. Custom 
enables us to restrain the expression of fibrin , but no 
diatom can teach any one to witaess such earthquakes 
without the deepest emotion of tenor ” 

The utter confbsion ami uncertainty of the mind, 
winch must arise from the complete overthrow of our 
etamon system of thinking and acting, is converted 
Into terror by those oircumsttncea which ojways atteml 
earthquakes, and which powerfully affect our senses All 
the attempts at keeping one's iootidg/ whilst the earth 
4$ contfaauaHynnd violently heaving up and down with a 
hmokoes s of which no one can form an idea but those 


nave witnessed it, prove useless and embarrassing 


fa the highest degree The tottering buildings, the 
of 'the timbers of the roofs, and the falling of 
together with the loud rumbling noise imxne- 
tinder the spot on which we are standing, com- 
fSmqy distract the sense#. Men would abandon them* 
®4j|^w5i*iy js * ins overwhelming operations > of 
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nature, if they had not strongly impressed on ‘their 
mmd« the sad experience, that most persons here 
perished in earthquakes by having been crushed under 
the ruins of the buildings. This impression acts like m 
instinct on them ^hcyMbusli out of the houses, hot 
too frequently not to find safety out of doors. They 
soon find that they cannot keep their footing without 
support ^ they cling to one another, to trees, or to 
Seine throw themselves to the ground, but the motion 
of the earth is so violent, that they a to compelled to 
sfctetch out their arms to prevent themselves from being 
tossed over. Hejle and them the earth opens, and deep 
chasms present themselves to their eyes. There tm no 

f eans of' escaping from these threatening dangers, 
arsons may retire in safety out of the reach of 
c eruption of a volcano, they may easily avoid ike 
current of burning lava advancing towards them, sftd 
even when suddenly overtaken by au inundation, they 
soon perceive in what direction they have to fly to avoid 
being overwhelmed by the rushing volume of water; 
but durmg an earthquake every ono is impressed with 
the conviction, that wlterover he goes he places himself 
ovci the ftifcus of destruction. 

It urny easily be^bofupved that all those whoiwwe 
experienced a severe eefihquake are terrified at any un- 
common appearance. The slightest undulation of the 
ground or any unusual noise rouses their attention, end 
they immediately rush out of their houses. Butiu^it 
influences sthe mmd in this case too. When for a num- 
oer of 'years a place kps only been visited by moderate 
Shocks, not attended by destructive effects, jibe in- 
habitants, by degrees, get rid of $yerv kind of fear. Hitt 
lima/' says Humboldt, habit, united t odw 

general!) prevailing opinion, that 
do not occur more than two or three tuto* in a o catary, 
has rendered the inhabitants ao Vidif&reol # 
shocks, that they do not pay more gflgatton to -wwq 
than we do to a hail-storm. < r.i# * 

Id When, oiler a v«y severe earthquake,, Ihft IWfM 
minds become nffiendr toUeeted to 
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effects produced, they arc astonished at the extent 
of destruction, and they lei 1 anotht r kind of U ' lor, when 
they considei in what a short time it has lieen brought 
about The most destructive shocks are of \er\ slu>it dura- 
tion, and seem quite out of projxirtmn to the effects thev 
have produced In some eases it even appeals that the 
amount of destruction and the time of duration eie to 
each otlici m an inverse pioportion the sfioiter the 
shock, the gientei the devastation The most dc«irur - 
five shocks, 1>\ \s hu ii thousands of jiersons lo^t their 
lives, flour islniio towns were converted into heaps of 
i urns and whole provinces convulsed, lasted, m 
wan) ciu-es, as it werc‘, onl\ an instant Thus, as v.e 
observed, in giving an account of the earthquake of 
(Vi areas, that place was entireh levelled to the ground 
b\ three shoe Is, each of which did not continue for 
more tnan thiee oi fom seconds, and all of them oc- 
cmiod within a space of less than u ninuto The shock 
which, on the olh of !• ebruarv (1783), converted a 
huge poition of Caluluia into one general rum, did 
not, according to the* statement of the* inhabitants, ex- 
ceed two minutes m clurntion, and in 1GH2 the face of 
the island of Jamaica was. in three minutes, so changed, 
that haidly a tract could he found vduch had piescrvcd 
the appearance it had borne previous to the eaithquake 
M’c may even suppose that the tunc of duration in the 
two last-mentioned eases has been piobablj overrated 
For as thcie weie no signs indicating the approach of 
the earthquake, the precise moment of its beginning 
cannot easily be determined exactly, and we may 
as^umo thnt people, ]>laeed suddenly in such a state of 
terror, and longing for the moment of its cessation, 
huve estimated the tunc of duration much longer than it 
realty was Where this is considered, we mav well agree 
with Ilumboldt when he sajs, that there is no ioice 
known to exist, noY even the murderous inventions of 
our owm race contrived lor each other’s extirpation, by 
which in the short period oi a few seconds or minutes 
such a number of persons can be killed, as by an earth- 
quake. In Sicily, m 16&2, not less than 60,000 perished ; 
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in ltiobamlja ami its nei^li bom hood, in 1797, from 
30,000 to 40,000 , in Calabria, in 17K3, ]>oi 100,000 , 
ami in Amj Minoi uml m S\ riu, in the time of libci ius 
and Justinian, poihajis not less than 250,000 

10 It }iu]Hhmi w sometimes, though not iuquontb, 
that an earlhqu ike wine li is attended h\ smut diockt 
affect-. onl\ a <onqun<i1]\ol\ small tiact ot countr} 
Thus a poition of tin* mountains ol Matlnma, m Siuh , 
not o\tc ndim; mo a uioat nuinbei ol *quaic miles, c\- 
penenced, m 1 N.U, dining '•evoral months, a confide!- 
able numhoi of smait shocks, whilst all the smioundni" 
places though hoqueiitl} subject it* oaithquakos, did 
not ounce the least c ommotion ol the ground I ri general, 
however, commits of considerable extent au* affected 
I)) them In mail} ca^es it apjnars that the shook is 
felt at the smie moment in places distant fiorncmh 
othci The shocks vc hull dcsnnved Lisbon octin- 
red at f< n mim.ti ^ to ten o’clock in the loienoon, and 
the town ol Madnd biilU iod much damage hy shocks 
which orr umrl at seventeen niinnles past f «-n u4m h m 
the same moment of tune when the i* copra phn id 
longitude of the* two pi t. i> compute d In iikM <as' ( , 
flow ever, it »is ionml that the •djocks ue felt **oine- 
wliat cat lien m one' place than m those which a»e distant 
fioin it, and that the mtei*val between the* time in which 
the} are erlec l< d is m proportion to the* distauc «* It is 
rcTiiaikable that, a> tar it 1 * out ob**ei valmns tro, ihe shocks 
aie tdwa\s inO't severe and most destructive ut that 
place where tliev air hi at felt Sue h a place is the rt - 
lore n a^onablv 4 eonudeied as tlie centie of the earth- 
quake From this centre the eaithcjuako proceeds 
ciihei in a deterriniute dneetion toward*, certain points 
ol the comiia— , or it s pleads round the centre over 
all tile adjacent countuc** In the Host ca-c it m 
called a lincai eartlujuake, and m the second a central 
one * 

17 The linear direction of earthqual cs is most com- 
mon m those comm ios which die traversed b\ rnountam- 
ranges It is usiwllv found that in such coontncs the 
tract* shaken by the commotion form a band parallel to 
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the rangeF, and at no great d stance from tlicir bases 
This has even been observed in the earthquakes winch 
have visited our island. '1 he smartest shot ks w hicii ha\ e 
been felt in our country (those of 1750, 1777, 1792, 
and 1795), proceeded slowly from south -wc^t to north- 
east, but kept distinctly within a nariow bund, extend- 
ing ncai ly parallel to the continuation ot 0>o lucrhe^t 
ground ot the island This linear ducctiou has been 
much more distinctly observed in the countries ]\ing 
between the Andes and tne Pacino, more especially in 
the earthquakes ol Lima (1740), ot Copiapo (1819), ol 
Valparaiso (1822), und of Concepcion (18J5) The 
eurtliquakes pioocedcd from the ccutie to the Mnith and 
to the north, and the shocks were felt sooiK'i or later, 
according to the distance of the places fiom the centre 
Humboldt thinks that in general the eaidui uake pro- 
gresses from twenty to thirty miles n> each minute 
According to the statement ot this ^stienti he traveller, 
theie occur, m these countries, certain tracts of land or 
place* vhich do not exponent c the shocks, though the 
countries contiguous to them on the north and vmth arc 
convulsed to a considerable degree , and it is le markable 
that none of the numerous cat thcjiiakcs hive evei 
visited such places To describe jfns curious exemption 
iiom oai tliquakes, the cieolet of the country say tnat 
they junn a bnrAyr, expressing by this phrase their 
opinion that the shocks pass under these plat es at too 
gieat a depth to utieet them, whilst beneith the ad- 
jacent IniUs they upproach nearer the suiface of the 
oai th % 1 

18 In the central earthquakes the shocks a^c not 
projiiigated m a certain determinate directum but spread 
on all bides, like lavs issuing horn a common eonhe 
The progress of these shocks maybe compeed to the 
nng-like waves produced on the surface of still water 
by a pebble betoig thrown into it, such waves grow 
wider und taintgj in proportion to the distant e from the 
spot on which the stone fell. For it is gc neralh ob- 
served that the further the wave ol the earthquake, if 
ftucha term may be used, advances from the centre, the less 
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the shock i-* felt The earthquake of Lisbon was a cen- 
tral one, uud its waves extended oyci a \ er\ large 
section ot the globe The centre was unhappily under 
or near that capital, for it is stated by poisons who 
were at Colarcs, ncai the mouth of the Tagus rncr, that 
the sen ore shocks which were experienced ut tliat place 
were lelt as it corning from tho sido on winch Lisbon 
lies, though at that moment nothing was known ot the 
calatmU which had overtaken the capital At the 
island ot Madeira the earthquake was tilt somewhat 
later, and the *hocks appeared to e pio<ced from the 
1101 th Pc ople inhabiting tho Antilles and the coasts of 
the Columbian boa wore of opinion that they came horn 
north-east When the wave, originating at Lisbon, 
reached our island it had already grratlv expended its 
force Smart shocks, however, were still felt along the 
southern coast, and at Cork, in Ireland , but m proceed- 
ing taither noith lft foire gradually died away 

In the CviU'iqiukc which occurred in Bofjnuni, in Feb- 
ruary, 1< S 28, it was also evident that the shocks had 
s plead own the cojntry like ra\s round u centre The 
first sind smait« st ‘hoik was felt in u-liuct of land having 
the leu in ot an ill intend extending trorn east to west. 
It coinprnhen l**d thllt part ot the country which lies 
ljctwecn Brussels, Wateiloo, Liege, and Macstricnt 
liom tins ccntie the w r aves advanced to the places lying 
highei up on the uauks ot the Meuse and of the Rhine. 
On the cast they were perceptible a» lar a 3 Soc9t, in 
Westphalia und on the west they reached the towns of 
Flushing and Middelburg on the Island of Walchcrn 
19 In bv far the greater number of earthquakes, of 
which we ln\c accounts to be relied on, the centre of 
the catastioplio was at a certain point Rut in earth- 
quakes which are protracted o\c»* several weeks or 
mouths, it apjiedrs that the centre sometimes changes 
its place This appears to have been evidently the case 
with the earthquakes which, ui December, 1811, were 
fiist felt on the hanks of the Lower Mississippi, and 
at ter wards proceeded slowly farther north, increasing at 
the same time force, until, in February, 1812, they 
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readied the country between the Lou er Ohio and the 
middle course of tne Mississippi, where their rather 
severe shocks continued for many months In the earth- 
quakes which in February and March, 1783, afflicted 
the province of Calabna, three centres have been dis- 
tinctly pointed* out, and it appears that the shocks at one 
time proceeded m a linear direction, and at anothei 
spread round the centre. These earthquakes affected, 
indeed, only a comparatively small jwrt ot the eountiy, 
but if the intensity of the shocks and the amount of 
damage are considered, they were much more severe 
than most of those of which a detailed account has 
been recorded The earthquake which, m 101)2, con- 
vulsed the island of Jamaica, appears to have been the 
only one attended with nearly the same destruction 
Considering the great changes the earthquakes ot Cala- 
bna produced on the face of the country, and the 
neculiur phenomena above mentioned, it appeals not to 
dc out of place to give a detailed account of them No 
eye-witness has given a description of what he ob- 
served or experienced, but as shortly after the cessation 
of the motions several scientific men of great reputation 
visited the country, and were at great pains to collect 
every kind of information concerning these homblc 
phenomena, and as, on the whole, their statements agree 
w itli one another, we may rely on the information con- 
tained m their publications 

The destructive effects of the earthquakes of Calabna 
were severely felt m the most southern portion of the 
Italian peninsula, and in the north-eastern |>art of Sicily 
Thnt portion of the peninsula which suffered most is 
known by the name of Calabna Ultra It is a tongue of 
land, extending south-south-west and north-north-east, 
about sixty miles m length, with a mean breadth of 
somewhat more *than twenty miles. The Straits of 
Messma separate it from the island of Sicily. With 
the broader portion of the peninsula of Ital/it is con- 
netted by an isthmus, which on the west is washed by 
.the gulf of Sta Endhemia, and on the east by that of 
vSquillace. The eurlace of this isthmus rises only to a 
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, moderate elevation above the sea-level, so that the 
mountain-masses lying north and south of it arc not con- 
nected, but constitute separate systems* The tongue of 
land 1} mg south of this isthmus exhibits some singulari- 
ties in the formation of its surface. At each of its ex- 
tremities arc mountain-masses, which extend over the 
whole width of the country from sea to sea The 
northern moss rises in the middle to about 4000 feet 
above the scu-levcl, and sends off several ofisets, which 
on the east terminate on the sea with Cape Stilo, and 
on the west fill up with hills the nroiecting tract of 
land between Cape Zambrone and Cape Yaticano. The 
southern mountain, known by the name of Mount 
Approinonte, rises to more than 5000 feet above the 
sea, and constitutes a more compact mass, its sides 
being only furrowed by short and narrow \ alleys, 
separated from each other by high ridges. These two 
masses are connected by a ridge of’ little width, which 
runs neaily in the middle of the tongue of land, but 
sdmew hat nearer the eastern th*n the western shores. 
Low offsets from this ridge render the countiy east of it 
lnlly, but that which lies on the west of the ridge is a 
plain, whose surface is covered with a very thick layer 
of clay mixed with sand and full of marine shells In 
this plain the numerous small rivers w Inch oi igmate in 
-the ridge have scoojied out their beds many feet below 
the general surfac e The face of this plain was almost 
entirely t hanged by the first two earthquakes, whilst it 
was little qjfectcd by the third. The first two earth- 
quakes occurred on the 5th and 7th of February The 
centre of the first and most destructive shock was at 
Oppido, near the southern extremity of the plain, and 
that of the second at Sonano, near the northern ex- 
tremity. These two place* are about twenty miles dis- 
tant from each other. The shocks began with strong 
nndulations, which were soon changed into rotatory 
motions The concussions were so violent that the 
heads of the largest trees are stated to have almost 
touched the ground from side tqr side.' No kind of 
building was able to rfcnst the effects of these violent 
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motions, they were all thrown into heaps of ruins. 
Tim surface of the country was rent by deep chasms 
running in different directions, manv of w lucb re- 
mained open for a long time nftc'rw aids Some, when 
vicjtotl three months after the earthquake, were found to 
be still more tjpin a foot in width, but they had been 
much wider cluirur the earthquake Others closed as 
soon as the shoals hud passed away in one of them nn 
ox ami a hundred coats were swallowed up 1 )\ these 
rents null pieces of ground us wcic contiguous to the 
deep rav mes in w hu h the riv ei s flow , w ere detached, and 
preeij 1 t.ited down “and in this way the ravines were 
partly filled up and the courses of the rivers stopped or 
altered Many springs of wuter appealed m places 
which had been dry before, and others totallv disap- 
peared Piece" of ground of several acres in extent with 
the plantations of oli\ e-trecs or niulhern-tiecs on them, 
were earned to a distance of a quarter of a mile and 
upwards from then original site , other pieces of similar 
extent, with timber trert or crops of coni, h id sunk eicht 
or ten feet, und others had been raised as many In 
two 01 three places it was found that fields planted with 
duh rent kinds of trees, or sown with difleient kinds of 
coin, hud exchanged their situations Where the sod 
contained a considerable portion of sand, numerous holes 
were found, winch were some fc*et in depth, and had the 
form of an inverted cone , during the "hocks hot water 
had issued from them The ruin o 1 the towns and 
villages was as complete as the wildest imagination could 
fiuiev The complicated shocks had t hi own the houses 
upon each othei, so that they formed heaps of rums, in 
which it wits mqiossible to distinguish streets or buildings. 

From the centre’s above mentioned the waves of the 
earthqurke extended all around On the cast they 
passed through the ndge w hich lies on that side of the 
plain, but it apftcars that the mountain-masses had 
oroken their forty, as the damage done by these shocks 
along the eastern coast of Calabria w as not considerable. 
In a northern direction the shocks were felt on the 
isthmus between the gulfs of*Sta. Euphetma and of 
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Squillaec, but caused no great injury On tho vest the 
oscillations extended to the Lipan Inlands, whose in- 
habitants a«>urcd Dolomicu that there was no doubt 
tliat the shocks on the 5th of February had proceeded 
from the side on which the town ot Oppido is situated, 
Severe shocls vcic also felt in Reggio opd Messina, two 
towns built on the Straits of Messina Reggio <»ufteicd 
sevcrelv, but much it than M^sinu, probably because 
tlie mopntam-masses of the Aspromonte had broken the 
violent e of the concussions , a great part of Messina 
was destroved 'I he inhabitants of this rich meicantilo 
town stated that tl.o caithquake ha<l proceeded along tho 
coast of Cahibi id to the north-eastern jKiint of Sicily 
Capo Peloio, and thence along the shorts of tho island 
to tho town of Messina \\ hen the rumbling noise 
was heard at tins place, which usually attends earth- 
quakes, the opi>ositc (oast of Calubna was seen en- 
udoj>ed in dust# and the houses built theic were 
tumblin': down one after the other, until the oscillations 
of tho ground l cached the Paihi7/ata, a lofty scries of 
buildings cm losing the ix>rt of Messina in the shaj>e of 
a crescent, and partly converted them into a heap of 
rums, partly pi capitated them into the sea. 

Tho third great aarthquahe in Calabria occuncd on 
the 28th of Febiuary, seven weeks alter the last great 
sho(k m th** plain The centre of this earthquake was 
removed much farther to the north. It was near tho 
town of Griialco, situated more than twenty miles distant 
from Soriano, and on the very isthmus between the 
gulfs of Sta Euphemia and Squillaec It is very re- 
markable that the plain which had so violently been 
convulsed on the 5th and 7tb of February, was very 
little aficeted by this last earthquake, whilst the town of 
Messina experienced a very severe shock, which con- 
siderably increased the injury occasioned by that of the 
5th of February It would appear, therefore, that this 
earthquake followed a linear direction, .keeping close to 
the ridge which unites the Aspromonte to the northern 
mountain-tract The scientific travellers, who visited 
Calabna a short time after the earthquake had occurred, 
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mention several circumstances which prove that the 
mountains had also been convulsed by the shocks Ac- 
cording to the information they collet ted from the in- 
habitants and eye-witne&se9, it ap[>oars that huge 
mountain-masses had been split asunder, and a portion of 
them removed to a considerable distance , that the* sum- 
mits of some of the granitic mountains had been seen 
moving up and down m <[ui<k succession, and that the 
layers of earth which covered the buses and lower de- 
clivities of these masses of nicks had lveen shaken from 
their situation, chasms formed lietween them and the bare 
rocks of several feet in width und many miles m length. 
1 1 is to be regretted that those authors, did not then ascer- 
tain by which of the three earthquakes the mountains had 
been disturbed in this extraordinary wuiy It is probable 
that these changes were effected by the cai thquake of 
the 28th of March 

20. The manner in which the shocVs of an earthquake 
are propagated has been tonipared with the rmtr-Iike 
waves produced by a stone tin own into a lake Such 
waves decrease in height in proportion ns they increase 
in periphery So it is also with the central earth- 
quakes In places which arc near the centre the 
shocks arc severe , in those which i rc furthcT removed 
from it they are smart, but gradually they decrease in 
violence, and at a certain distance they lose the j»wer 
of putting in motion the solid surface of the earth. 
Beyond this hunt the effects of earthquakes ure only felt 
on those parts of fhe surface of the globe v which are 
covered with water The sea and lakes are still strongly 
affected, which is proved bv their levels rising above the 
common water-mark Springs cease to flow for a time, 
or rush out with increased vehemence These facts 
must be borne m blind when we wish to form an exact 
idea of the extent of the countries which are affected by 
On earthquake 

The earthquake which convulsed Calabria in such a 
frightful manner, did not extend to a great distance from 
their centre, but it was quite otherwise with that of 
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Lisbon. Its effects have been traced over a space 
which, according to a rough calculation, comprehended 
about fifteen millions of square miles, or neady equal to 
one-twelfth of the area of the globe Besides the 
greater part of Europe, that portion of Africa was 
affected by it w hich lies between the Mediterranean and 
Mount Atlas. The shocks passed the Atlantic, and we 
find that not only several parts of North America felt 
them, but also that the sea surrounding the Lesser 
Antilles was put in motion by these shocks 

In many parts of Spain very severe shocks were felt, 
as in Madrid, Malaga, and other places. France was 
much less affected, and the motions of the earth do 
not appear to have extended beyond the Pyrenees. But 
the northern part of Italy experienced very violent 
shocks, especially Milan, which vras shaken so strongly, 
that the inhabitants feared the whole city would be 
levelled to the ground The Lake of Como exhibited 
extraordinary commotions, and the mountain -regum 
between it and the Lake of Geneva suffered very much, 
especially the town of Bncg, in the Valais, where 
several houses were thrown down, and the walls of 4 
number of others were split. Nearly all the Alpine 
lakes of Switzerland had tneir water set m motion , that 
of Neufch&tel rose over its banks and flooded the adjacent / 
country The Lake of Murten on the other side is said 
to have lowered its level by bix feet, and to have retained 
this level Slight shocks were fdt even to the north of 
the Alps, m Bavana, especially at Augsburg. Farther 
north no shock was experienced, and the effects of the 
earthquake were limited to the waters of some lake# 
which were put in motion, and to some springs. Thus 
the hot springs at Toplitz, m Bohemia, ceased for a 
minute to flow, and then burst forth with increased force. 
The commotion of the waters was even observed m some 
lakes of Sweden, among which Lc&e Wenern is par- 
ticularly mentioned • 

Only at one place on oar island was a shock felt. 
Near Ashford, m Derbyshire, the miners engaged in a 
name folt such a strong commotion that they were 

c 3 
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frightened, and thought -the pit was falling in. In its 
vicinity a rent was formed in the ground which was 
nearly 15 %yards long, about a foot deep, and six inches 
m W'idth. J’hc sea, however, \uis agitated lound our 
islands On the coast of Cornwall it rose eight 01 ten 
feet above its common level, arid manv vessels wete tom 
from their ancliois and wrecked I’he commotion of 
the sea was rather stronger at Cork, but much less at 
Liverpool and m l^ie harbours o f Scotland In Essex 
some ponds oven flowed their banks, and several ol the 
lakes oi Scotland, as Loch Lomond, Loch Ne»s, and 
Loch Kettuiin ro>e' several times from two to three feet 
above their usual level 

The waves of the earthquake which proc ceded to 
the south from Lisbon, apiieai to have acted with much 
greatei force. We have ulicidy mentioned their thects 
on Cadiz, Ayamonlc, and (Gibraltar The Empire of 
Morocco was affected hv them evqp more violently. 
All the larger towns, as Tangier, Totuun, Ft/, Meqiunez, 
and M 01 oc co were gieutlv damaged in their buildings. 
Not far fiom Morocco a large village was entirely i urned, 
and the whole jmpulation penshed. In the harbom of 
Funchal in Madeira, the sea rose fifteen iect above its 
common level, and great was the dunnage caused b) tins 
inundation in the town 

tin the other side of the Atlantic the Lesser Antilles 
exponent ed an extraordinary using of the sea ltound 
ikubadocs, w-hero the tide commonly uses onh Irom 
tw ait) -four to t went) -eight inches, the sea pose on the 
first of November, at some places, twenty feet, and round 
Muitmicjue and Antigua fifteen iect fcouiid Burimdoes 
ttie water was as black as ink. Alexander von Humboldt 
is of opinion that this colour of the sea-water wasdeuved 
from the petroleuui, with which the bottom ol the sea is 
covered between the Islands of Barbudocs and Tumdad, 
and which had betn stirred up by the violence of the 
shocks In the ynited States smart shocks were felt at 
several places in Massachusetts and Penns) lvama Tlio 
country surroundiug Luke Ontario and the adjacent parts 
oi Canada experienced also slight shocks It is remarkable 
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that at the last-mentioned places the commotions of the 
earth preceded the earthquake of Lisbon, as they were 
felt dui mg the last davs oi October 

An earthquake which extended over the >vhok* of the 
Indian Aithipelago occurred in 1816, and was noticed 
by Sir Thomas Raffles, then Governor oi Java Its 
centre was m the island ot Sumbava, where the shocks 
continued almost wilhout mten option from Apiil to 
June, and did not cease until uftei^n ci upturn oi the 
volcano of that island The nurnbei ot persons who lost 
their lives by this earthquake, is m JSumbava alone 
stated to have exceeded twoho thousand The shocks 
extended over the L'^scr bumla Islands to the shores of 
New Guinea, and, in a noilh-ea-te m direction, over the 
different croups which a.e comprehended under the 
name oi the Moluccas , tliey were «lso ielt m Celebes, 
Romeo, and Java, and in a groat portion of Sumatra 
The most distant jjaee in the island of Sumatra, which 
experienced the shock**, was about nine hundred and fifty 
miles distant from its centie 

21 Ilavimr described the nature of the motion, the 
direction m which the shocks spiead over a country, the 
great extent of country which is sometimes abetted bj 
them, and the common effects produced by severe earth- 
quakes, it lemains yet to notice some of the phenomena 
commonly attending "earthquakes , namely, the subter- 
raneous noises, the chasms, the different kinds of matter 
issuing from these chasms, and the rising of the sea. 

A subterraneous noise usually accompanies severe 
earthquakes, but not alwa)s. No noise w r as heard 
during the shocks which in 1797 levelled the town of 
Riobomba to the ground, and killed from 30,000 to 
40,000 persons, and which is called by Von Humboldt 
one of tiic most frightful phenomena •recorded in. the 
physical history of our globe. A very loud noise 
issuing from under the ground on wffleh the towns of 
Quito and Ibarra stand, frightened th$ inhabitants of 
these places , but it occurred eighteen or twenty minutes 
after the catastrophe had taken place by which Kiobamha 
was destroyed, and even then no noise was beard at 
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Tacunga and Hambato, two places situated near the 
centre of the earthquake. The same absence of noiae 
was notic A in Peru in 1746, when Lima and Callao 
were destroyed by an earthquake, whilst a quarter of an 
hour later a loud subterraneous noise, similar to a clap of 
thunder, was heard at Truxillo, *hich is more than 300 
miles farther north , but at this place no commotion of 
the ground was perceived. In the earthquake at New 
Granada (1827), tlfc shocks passed awav without noise, 
but some time afterwards subterraneous detonations were 
heard, which followed one another at regular intervals of 
about thirty minutes, but were not attended with any 
convulsion In most cases the noise is heard when the 
earthquake begins , but in some it precedes the first 
shock by a few minutes or seconds 

The sound of this noise is not in all place* of the same 
description In most cases it is compared to a rumbling 
sound, produced by a continuous ser es of small explo- 
sions, not dissimilar to the rolling of thunder, or, when 
less intense, to the rattbng of a number of carts passing 
at a distance over an uneven stone-pavement In Quito 
the sound frequently resembles abrupt broken peals of 
thunder Sometimes it is like the sound produced by 
iron chains, when they ore violently shaken *, and some- 
times it is more shrill, as if obsidiah and other masses of 
vitreous matter were broken to pieces with violence in sub- 
terraneous caverns 

This subterraneous noise is sometimes heard, and ap- 
parently at the same moment, over an jmmeose extent of 
country, a circumstance which lias excited, with reason, 
the astonishment of the natural philosophers The best 
ascertained fact of this description occurred in the 
northern countries of South America in 1812* on the 
90th of April, shortly before an eruption of the volcano 
in the island of St. YiucenL 'Phis noise* as Von^ Hum- 
boldt states, was beard m all the countries lying contigu- 
ous to the southern shores of the Caribbseo '9m, and as 
inland as the Llanos or Cattle Plains At Cakbozo, 
mtd on the banks of the nver A pure-, which Mis into the 
Orinoco, it was .apparently as loud as on the shores of the 
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sea Humboldt calculates, that the countries in which 
this noise was heard nearly at the same time and with 
the game degree of intensity, and without bdfcig attended 
with the least motion of the ground, had an area of about 
50,000 square miles The two well-ascertained circum- 
stances, that the noise was heard at the same time and 
with the same degree of fh tensity, are certainly very 
remarkable We must infer from them that the sound 
cannot have been propagated by the air, as it is well 
known that claps of thunder are only heard at distant 
places after a proportioned lapse ol time Solid bodies 
are indeed much better conductors of sound than air. 
Thus burned earth propagates the sound quicker than 
air, in the proportion of ten or twelve to one Hut 
all the ascertained facts respecting the propagation of 
sound, by repeated experiments, are not sufficient to ex- 
plain the two above mentioned It would seem that the 
noise ongimitcd«in the intenor qf the earth, at a Spot 
equally distant, or nearly so, from the surface of the globe 
at all the places where it was heard. A similar fact is 
mentioned as attending the great eruption of the volcano 
of Cotopaxi, in Ecuador, in 1 744 At the moment of erup- 
tion or shortly before, a subterraneous thunder was heard 
at Honda, in the •valley of the Rio de la Magdalena 
These twojpomts are five hundred miles distant from each 
other, pnd between them are homed up tbe colossal 
and immense mountain-masses of Quito, rasto, and Pa- 
pay an, with their n uni fieri ess valleys and ratines. Be- 
sides, thmsummit of the volcano is elevated 18,000 feet 
above the site of the town of Honda 

22 k u also remarkable, that sometimes, though 
rarely, a subterraneous noise is heard which is not con- 
nected either with an earthquake op with the eruption of 
a volcano. These subterranean thunders have been 
mentioned- by ancient writers , but in modem times they 
have not been frequently observed. The mast remark- 
able fact of this description occurred at the town of Goan- 
aauato, in Mexico, In 1784 At midnight, on the 9th 
o ^Janphry, k was heard for the lint time. It continued 
to increase by degrees from that day to tbe 19th, 4 
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it attained its greatest intensity It seemed then as 
it heavy thunder-clouds hud gathered under the town, 
whence issued a slow]} rolling thunder, ticquently inter- 
rupted by short and oxtiemely loud claps From the 
16th ol Jnnnrtrv the noi^e began to dec i case, but it did not 
cease before the 1 2th of Febiuary No interruption took 
place dining the whole timetif its duration, no commotion 
ol the ground wu* observed in the vicinity ol the town of 
(Juanuxuufo, nor on any other part of the table-land of 
Anaheae, nor did it upjieai that any of the volcanoes of 
tins table-land were iji activity. What renders this phe- 
nomenon rtill more remarkable, is, that it was limited to 
n comjmiatively small extent ol country, as people living 
at a distance of only twenty miles from the town did not 
henr the least noise Uut it was as loud m the nu- 
merous mines which arc found m the vicinity of the town, 
and ot which some are of the depth of 1,000 fort, as in 
Guanuxiwto itself The inhabitants of the place, as may 
easily be inuurinid, were put into the Greatest consterna- 
tion They abandoned the town with picupitation, in 
which great masses of silver, drawn from the neighbour- 
ing mines, had been accumulated, and w hich were thus left 
without protection Some robbers, taking advantage of 
this cucum c tancc got into the tow f n and took possession 
of the treasures , but a number of the less tymd of the 
inhabitants had meanwhile become habituated to the 
noise, and had m some degree got rid of their fright 
They re-entcied the place, and regained possession of the 
treasures A similar subterraneous noise* had n»ver been 
heard m the country before nor has recurred since 
Much less intense, but of much longer duration, was 
the subterraneous noise which frightened the inhabitants 
of Mrlida, a small island in the Adriatic Sea, not far 
from Ilagusa in Dalmatia It was heard for the first 
time in March, 1822, and resembled the sound of a 
remote cannonade It did not continue uninterruptedly, 
but ceased sometimes for weeks and even months to- 
.gethcr, and theu commenced again. Some oi the detoua- 
•*4bn& were attended by very slight shocks of earthquake. 
Ttis noise did not entirely cease before 1826. 
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23. Hardly any account exists of a severe earthquake 
in which the* formation of chasms, rents, and cracks, is 
not mentioned These openings arc commonly of a vefy 
considerable extent, but ot moderate width The num- 
ber of such rents which were found in the plain of Cala- 
bria, after the earthquake had ceased, was very {Treat; m 
the vicinity ot Polislcna, especially, thpy wete so nume- 
rous that the roads were rrndcien unpayable During 
the earthquake which m 1805 happened m the province 
ot Molise, in the kingdom ol Naples, numerous elmsms of 
considerable width and great ex^nt had been formed, 
which for a length ol t.ni*' afterwards wue still open In 
1818 the chasms opened bv the earthquake in Catania, 
split the walls ot the houses standing over them go 
widely that the moon could be seen through the rents 
thus produced, but immediate 1 ! atteiw.nds they closed so 
firmly that it was hardly possible to perceive any trace 
of them m the walls. The la*.t-nicn tinned eient, strange 
as it may appear, is mentioned in man) accounts of earth- 
quakes 

It is easily to be conceived in what way these chasms 
are formed The mc-t of the earth eonsi^ting of «i.M 
matter, cannot jield like a fluid W ben there foro it is 
raised upwa.d, un4 at the same time ntleetf d by the un- 
dulutory shocks, its surface must crack and open It 
may also be explained why some ot the*e r*hasins remain 
open after the earthquake has passed away, whilst others 
cio^e as soon as the motion ceases r i he chasms ot the 
first description arc caused by the undulatory morion on a 
level tract, whose outer edge is formed by a steep and 
abrupt descent to a lower level. When such a tiact has 
crackl'd and opened, the chasms arc aJwa)* found to run 
parallel to the outer-edge, and in mo*t cases the perpen- 
dicular layer constituting the outer Mgo, which has no 
support on the side towards which it is propelled, is 
thrown down on the lower ground This process has 
been the cause of much dcstructiom According to tho 
account of Hamilton, the greatest part of the Pallazzafa 
of Messina w r as precipitated into the *ea, because tho spot 
on which it was erected separated by a crack from the 
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contiguous ground, and as it had no support on the side 
next the sea, it tumbled into the Straits of Mcgsina It is 
very probable that the stone quay of Lisbon was in a 
similar state before it gave way to the inundation Ha- 
milton is also of opinion that most of the translocations of 
the pieces of ground, which on the borders of the deep 
ratines of Calabria had sometimes «unk twenty fert to 
the bottom of the water-courses, were effected m this 
way. Ily the downfall of the perpendicular layer form- 
ing the outer edge, the body is withdrawn by the re- 
action of whu h the ofher chasms w’hich traverse the level 

E d parallel to the outer edge could be closed, and 
Tore these chasms remain open until they arc filled 
up by the effects produced on the earth’s surface by rain, 
watcr-cour*cs, &c Houses, and other buildings, which 
arc erected on such lei cl ground, of course have their walls 
split by the change of level on which their foundations 
ore laid and many arc so mined that t*u>y do not retain 
the least trace ot their former shape 

Hut when a tract of country is so constituted that none 
of its edges can give waj , a place, wc will suppose, en- 
closed on all sides by mountains, the effects ot the shocks 
on its surface must be different The shocks, by raising 
the ground, make the surface crack and open , but, 
as soon as the force to which the earthquake owes its 
origin ceases to art, the surface sinks to its former po- 
sition, and the chasms arc closed Thus we may 
explain how it happens that during an earthquake rents 
are occasionally formed m buildings half a fool' or even a 
foot wide, which however on the cessation of the motion 
close so firmly that it is impossible to discover the traces. 

Another description ot openings, owing their origin 
td earthquakes, are those which have the form of 
inverted tones They are sometimes several feet deep, 
and occur only in a soil w hich contains a considerable 
proportion of sand u It is stated that during an earth- 
quake hot water mrxed with sand issues from these open- 
ings. The sand has a ferruginous appearance, ana at 
first a smell of sulphur Such openings were numerous 
*nt several places fh Calabna, and also on the banks of the 
Mississippi after the earthquake of 1612 . 
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Wc find that different kinds of gas, smoke, fire, water, 
and in some cases more solid matters are frequently 
brought from the intenor of the earth to its surface by 1% 
earthquakes. It is remarkable that no chasms have been 
found at the places where these matters were ejected. We 
may easily comprehend, that the earth may emit gas, fire, 
and smoke without disclosing a rent m its surface, and so 
it appears it docs During the earthquake of Lisbon a think 
smoke was seen rising from the declivity of a rocky mount 
tain, which continued for some time after the commotion 
of the earth had ceased , but w hen the place w as afterwards 
inspected, no trace of a chasm clmld be discovered. 
Humboldt mentions, that during the earthquake of 
Cumanfi (1797), flames issued at some places on the 
banks of the Rio Manzanares , but he does not mention 
that they had been emitted by cracks Water, however, 
and earthy matter cannot be brought from the intenor oi 
the earth "to its surface without the formation of chasms; 
and we find that in several accounts this is expressly 
stated A« these chasms, however, closed with the ccssa- 
tion of the earthquake, and have never been examined 
w'lth attention, wc nave not the means of forming an idea 
of the manner m which they were made. It is probable 
that they reached to a much greater depth than the 
chasms we have noticed before. 

24 Earthquakes bnng several kinds of gas, vapours, 
smoke, flames, water, mud, sand, and stones from the intenor 
of our globe to its surface Instances m which smoke and 
flames wer^seen issuing from the earth have been men- 
tioned before. Water is said to have flown from the co- 
meal openings described in page 44, but m some cases it 
is stated to have rushed out of a chasm, and men several 
feet m height like a fountain. The surface of the island 
of Jamaica, dunng the great earthquake of 1692* was 
deeply rent at several places, and these rents swallowed 
up several persons , but quickly rc-orfcning ejected them 
again by means of jets of water, wniqh rushed out of 
the ground with great violence, and rose to a considera- 
ble elevation. At the same time thick clouds at vapour 
issued from the chasms, diffusing an insupportable stench. 
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and for a short time obscuring the atmosphere to such 
a degree, that the air winch, up to that moment, had 
been perfectly serene, suddenly assumed the apjv'arance 
of a bummer furnace. In tlie bogiumnu of the last cen- 
tury (1702 and 1703), the provinces of the Abiuizi, m the 
kingdom ol Naples, weie veiled by a very severe earUi- 
quake Tlic town of AquiJa, among other places, waa 
levelled to the ground During tins earthquake several 
chasms were opened m the fields surrounding that place, 
from which volumes of gas or steam rushed out, (anymg 
With them such volumes of water, and such quantities ot 
atones and earthy fijdttei, as were sufficient to cover the 
fields in the neighbomhood, and to render them unfit for 
agricultural purposes foi a number of years The water 
ascended like a fountain, and rose so high that its summit 
ovcrtopjKMl the highest tices in the vicinity , fleams and 
thick clouds ol smoke were seen escaping horn tne neigh- 
bouring mountains, and these clouds continued lor thiee 
days almost without intermission. 

’Tin- ejection of mud appeals to he of less frequent 
occurrence Humboldt, howevoi , mentions a verv i emark- 
nble instance, which is connected with the great earth- 
quake ol lliobambd (1707) At a time when none ot 
tne neighbouring volcanoes ojectcd v aii\ kind ol matter, 
a chasm ojicned, Irom which issued a \eiy strange mass of 
mud, consisting of a nurture of charcoal, crystals ol augite, 
and scales of infusoria This mass, called n* m/a by the 
natives, covered several field*, which were i endured ste- 
rile by this thick coat, and which lormed besides a senes 
of small eminence* A similar eitoct was produced by 
the earthquake of Valparaiso (1822). In the valley oi 
the Qudlota river, numerous hillocks, cons'stmg of sand 
and mud, w’ore forced through the crevices caused by the 
shocks They appeared like mud-volcanoes m miniature, 
and some ot them sunk again, leaving in their places 
muddy pools * 

As pas is not visible, it is not frequently mentioned as 
Issuing from the earth during earthquakes But a learned 
frenchman, who has given an account of the earthquake 
which occurred m 1827, m the valley of the Rio Mag- 
dalena, states that large quantities of carbonic acid gas 
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escaped from some crevices ; and that a great number of 
snakes, rats, and other small animals living in holes in the 
earth, were killed by it. In several instances it has been 
observed that daring an eai thquake the surface of the sea, 
or even of a river, as lor instance that of the Douro at the 
earthquake of Lisbon, was in u state of agitation not dis- 
Ifimilar to that ol water in a high state of ebullition This 
phenomenon was also observed mthe Straits of Messina 
during the ejithqimke of Calabria, and not far from the 
mouth of the J)ouio, in the sea during that of Lisbon. 
It is supposed that air or gas has escaped from the sea at 
such plates * 

‘25 That gas occasionally really escapes from the 
bottom of the sea and reaches its surface dunnp an earth- 
quake. wj' piovcd bv an event which took place in the 
harhcmi of CJlao in 1828 A Ihitish vessel of war, the 
Volagc, va- anchored in that harbour with several other 
vessels 'I he mqjminsr of the 30th of March was clear, 
and a light 1> e« /c came from the southward At hall- 
past seven o’clock a thin black cloud passed over the ship, 
with \ei\ heavy distant thunder At the same moment 
the shock of a ‘eveic eai thquake was felt Persons on 
boaid tbevosstl thought that it continued seventy or eighty 
seconds The sln^ trembled violently The commo- 
tion was compared to that which would have been felt, 
had the ship been placed on trucks, and driven with 
rapidity ov er coarse pav ed ground The ship waJ moored 
wtfth two chain-cables, and, on raising the anchor a few 
davs aftcr^t was found that fifty-six links of the bestbower 
cable v. n p much injured , the iron had the appearance of 
being melted, and nearly one-sixth of each link was des- 
troved The part of the chain so affected was thirty 
fathoms from the anchor, and twenty fathoms from the 
ship The bottom was soft mud, un which the cable 
was buned During the earthquake the water alongside 
the vessel was full of bubbles, ani> emitted a hissing 
sound The city of Lima suffered considerably at 
the same moment, and a number of lives w ere 
lost. Such is the account of this remarkable fact. 
The damaged state in w bich a part of the clmm-Cable 
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was found, compels us to adopt the supposition that na 
expansive fluid or gas had escaped from the bottom of 
the sea, with a development of un uncommon degree of 
heat. It remains doubtful w h ether the gas escaped from 
a crevice or any opening in the bottom of the sea, but the 
small number of links which were uffected by it appeal r 
to be rather in favour of the supposition M 

26. One of the most destructive ol the phenomena ac- 
companying earthquakes is the alternate rising and retir- 
ing of the ago. It does not appear that all great earth- 
quakes are attended by this pnenomonon In the ac- 
counts publisli(Hl of the earthquakes oi Cunuimi (1797), of 
Caraccas (1812), and of Valparaiso, no rise of the sea, 
either during the eorthquuke or immediately after it, is 
mentioned. Some state that this phenomenon occurred 
during tho earthquakes of Calabria , but that is very 
doubtful, as Hamilton makes no mention of it, though he 
expressly observes that the inundation, by which a small 
portion of low land wus covered, was caused by the 
fhll of a rocky mass, detached from the mountains 
lying on the other side of the Straits of Messina, and tho 
consequent high wave produced by its being precipitated 
into the sea. This uuthor, who visited Calabria imme- 
diately after the earthquakes had ceased, could certainly 
not have overlooked this circumstunce, as by rising twenty 
or thirty feet above its usual level, the sea would have 
rushed with great violence into the deep ravines by 
which the plain of Calabria is furrowed, and all of whum 
arc open to it. The nang of the sea, however, proved 
very destructive m the earthcpiakes of Lisbon (1755), 
and* those of Callao (1585 and 1746) In Lisbon it 
caused the downfall of the stone quay, by which acci- 
dent three thousand persons were drow ned as mentioned 
before When the earthquake of Lima had ceased to 
agitate the ground, the sea rose m the following night 
about eighty feet above its common level in tho harbour 
of Callao. It rushed with such violence over the place 
that everything was destroyed and washed away, and 
nothing remained standing except a few rums of the 
fortifications. Tlye population, consisting of aboat 5000 
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Individuals, was drowned, with the exception of about 
890. When the wave rushed into the harbour twenty* 
three vessels were at anchor there , lour of them were 
carried by the flood over the walls of the fortress, and 
put down on the continent at a distance of about two miles 
■bom the shore , the other ships were broken to pieces. 
W Instances of earthquakes at sea are frequently recorded 
in the journals oi nav igators. In most cases the motion 
felt on board the vessel is compared with that experi- 
enced when a ship sti ikes on a rock underwater Dur- 
ing the earthquake of Lisbon, an English vessel, sailing 
at a dtstanoc of about fifty miles from the coast of Por- 
tugal, experienced a shock of such violence that a part of 
the deck was damaged. The captain, greatly surprised, 
thought that a great mistake must have crept into his 
dead reckoning, and that his vessel had got on a rock. 
He gave orders to put out the long boat to save the 
crew , but he wes soon convinced that there was no 
danger Shaw, m his ‘ Travels in Barbary, * states that he 
experienced, in 1724, at u place where the sea w'as thirty 
fatnoms deep, three severe shocks. It appeared to him 
as if great masses ot stone, of from tw r enty to thirty Ions in 
weight, had been throw n on the ballast The Dutch na- 
vigator, Schouten, when navigating among the Moluccas, 
experienced frequent shocks when his vessel was out of 
soundings , and every time it appeared to him as if he 
had run aground Lc Gentil mentions that he once felt 
so powerful a shock that the guns of the vessel were put 
into a skipping motion, and port ot the rigging was tom 
to pieces. 

27. All the phenomena attending earthquakes hi- 
therto noticed occurred m the last great earthquake of 
South America, that of Concepcion and Talcahnano, ot 
which Captain Fitz Roy has given th£ following graphic 
description, which is the more valuable as U shows in what 
manner the shipping m the harbotir*of Talcahuaao were 
affected by the alternate rising and retiring of the sea. 

44 At ton in the morning of the 20th Feb., very large 
Sights of sea-fowl were noticed passing over theuerty of 
Concepcion, from the sea-coast towards the interior. Ifc 
the minds of old ftihahitants, well acquainted with the eh- 
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mate of Concepcion, some surpuse was excited by so un- 
usual and simultaneous a change m the habits of those 
birds, os no signs of an approaching storm were visible, 
nor any expected at that season About eleven the south- 
erly or sea-breeze freshened up as usual , the sky w as clear 
and almost cloudless At forty minutes aftei eleven a shodfe 
of an earthquake was felt, slightly at first, but nirieasd^ 
rapidU During the first half-nnnute manv persons re- 
mained m their houses , but then the convulsive movements 
became so Strong that the alarm was general, and all 
rushed into the open spaces foi safety The homd mo- 
tion mereused , people could hardly stand, buildings waved 
and tottered. Suddenly an awful ovci powering shock 
caused univeisal destruction In lc*s than m\ seconds the 
city was m rums The stunning noise of the falling 
houses , the horrible eiacking of the caith, winch opened 
and shut rapidly and lepeafully at nurneious places , the 
desperate heart-i ending outcries of the \ eoj'lo , the stifling 
heat, the blinding, smothciing clouds of dust, the utter 
helplessness and confusion, and the c\tn me horror and 
alarm, can neithei be desenbed noi fully mwLined 
“This fatul convulsion took place about a nnnutc 
and a half oi tw'o minutes after the first shock Duunc 
this time no one -could stand unsupported People 
dung to each other, to tice% or to posts Some threw 
themselves on the ground, but tlicie the motion was so 
violent, that they were obliged to stretch out their arms 
•on each side to prevent being tossed o\ei and over 
Horses ami other animals were greatly tnehtuned, stand- 
ing with then legs spread out and their beads down, 
trembling violently lhrds flew about wildlv 

“After the violent shock had ceased, the clouds of 
dertt which had been raised by the falling » buildings 
began to disperse. People breathed more freely and 
began to look lound them Ghastly and sepulchral was 
their appearance , *had the graves opened and given up 
their dead the sight would have been scarcely loss 
shocking Pale and trembling, covered with dust and 
perspiration, they ran from place to place calling for 
their relations and friends. Many seemed to be quite 
bereft of reason. * 
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“ Considerable shocks continued at short intongiis, 
harassing and alarming. The earth was never long 
quiet* during that and the next day ; nor indeed the 
► three davs following the great' shock For many hours 
aftei the min the earth was tremulous and the shocks 
j|cro \ory tiequent, though not severe. Many shocks, 
wit not all, woie preceded by a rumbling subterrane- 
ous noise like distant thundor, some compared the 
sound to the distant discharge ot many pieces of artillery. 
These rounds came from the south-west quarter and pre- 
ceded the shock by one or two seconds Sometimes, 
but not often, the sound was heard unaccompanied by 
any shock 

* licoK foil in cvciywlierc Houses built of unbaked k 
bucks fell into a confused heup. The cathedral, whose, 
walls Wire four feet in thickness, built of good bnck 
and mortar uid supported by gTeut buttresses, suffered 
more than other buildings. Adhering to the re- 
mains ot the walls were the lower parts ot sumo but- 
tresses, the uppei parts of others, while m one place a 
buttress stood on its own foundation, sepaiutcd entirely 
from the w r all 

“ The city of Concepcion stmds on a plain, having on 
alluvial and loose S&il, and at the back of it are rocky, 
irregular hills. From the foot of these hills the earth 
wra^eveiy where parted by the great convulsion, great 
cracks being left from an im h to a foot in width. It 
seemed as if the low land had been separated from the 
hills, ha\*ng been moie disturbed by the shock. 
Besides a waving or undulatofy movement, vertical, 
horizontal, and circular or twisting motions were felt. 
An angular stone pinnacle was particularly qotrced, 
which had been turned half round without being th row n 
down or leaving its base. • . , 

“ Persons riding at the time of the great shock were 
♦stopped short some with their Ubrses were thrown 
to the ground, others dismounted but* could not stand 
tSo little was tfie ground at rest after th$ great ruin, that 
between the 20th of Februaiy and the 4th of March 
more than thiec huqdr&l shocks weic counted.' 
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mous swell was seen, between Quinquina and the main- 
isud t apparently larger that either of the former wares 
Soaring as it dashed^gainst every obstacle, withitre 
aiatible force it Tufostt ajqng the shore, destroying tod 
overwhelming Quickly retiring, as if spurned by the 
foot of the hills, the retreating wave dragged away suoh 
quantities of household effects, fences, furniture, and 
other moveables, that, after the tumultuous rush was 
over, the sea appeared covered with w reck Exhaustion 
appeared to follow these efforts Earth and water 
trembled. Numbers ot the inhabitants now hastened to 
the ruihs, anxious to ascertain the extent of their 
losses, and to save some money or a few valuable 
articles, which, having escaped the sweep of the sea f 
were exposed to depredators 

“ During the remainder of the day and the following 
night, the earth was not quiet many minutes at a time. 
Frequent, almost incessant, tremors, occasional shocks' 
more or less seveyj, and distant subterraneous noises 
kept every one in anxious susjiensc Some thought the 
crisis had not arrived, and would not descend from the* 
hills into the ruined town. Those who were searching 
among the ruins started at every shock, however slight, 
and almost doubted that the sea w as not actuary rushing 
in again to overwhelm them Nearly all the ixb- t 
habitants, excepting a lew who went on board vessels m 
foe harbour, passed the night upon the hills, without 
shelter , and next day they began to raise sheds agd 
huts upon the high ground, still dreading the sea It 
was said, and generally considered certain, that every 
dog at Talcahuano had left the town before the shock 
which ruined the buildings was felt 
. “ In foe harbour were three large whale-ships, a hark, 
two brigs, and a schooner, very near the town, m from 
four to seven fathoms , they were lying at single anchor 
with a good scope of cable. With the southerly breeze, 
which was rather fresh at the time of the earthquake, 
these vessels lay to seaward of their , anchors, having 
their sterns towards the sea. At foe appearance of foe 
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fijct great wave aft bdt took to toe rigging for aatote 
The way# barn* in in unbroken swell to toe eternal 
one pf the whale-shtpt, broke om and lifted her eta ng 
without doing any maternal hannfMre than sweeping 
her deck*, a* the natches were tattooed down and deodr 
lights shipped. The slack chain dragging over the 
mud, checked her gradually, as the first impetus of the 
wave • diminished. Whirling her round, the wator 
ruflhfcd out to seaward again, leaving the vessel stranded 
nearly in her former position From two fathoms, 
when aground, the depth alongside increased to ton, 
when the water rose bigWst during the last swell. The 
two latter waves "approached and affected the ship- 
ping similar to the former — all withstood their force, 
though the light anchors were dragged. Some of the 
vessels were thrown violently against others, and whirled 
around as if they had been m tfie vortex of a whirlpool- 
'Previous to the rush of waters, two merchantmen were 
lying a full cable’s length apart, and ff alter it had passed 
they were side by side, with three round turns in their 
cables. Each vessel had therefore gone round the other 
with each wave , the bow of one was stove in , to the 
other little damage was done. A small vessel was on 
the stocks^ almost ready for launching , she was earned 
by the sea two hundred yards in-shore and left there 
unhurt. A little schooner at anchor before the town, 
slipped her cables and ran out in the ofhng as the wator 
toll. She met the wave unbroken and rose on it as an 
oklmary swell Many boats put off from the shore bo tore 
toe sea retired ; some met the advancing waves before 
they broke and rose safely over them , tothers, half 
swamped, struggled through the breakers. 

41 For several days the sea was strewed with wreck, 
not only m toe bay, but outside in the offing. The 
ahbres of Quinquina Island were covered with broken 
tormture and wood -work of all kinds, so much so 
tor weeks afterwards parties were constantly at work 
collecting and bringing back property During three 
days succeeding* that of the ruin, toe sea ebbed and 



Sowed irregularly and very fro < nmti y y rising and ftlUng 
fbr tome boms after the abock, two or three times to 
aft tour. ^ 

u Two explosiort**!^ eruptions were witnessed whilst 
the wares were coming in. One in the effing beyond 
the island of Quinquina, which appeared to be a dash 
column of smoke in the shape of a tower. Another 
arose m the bay of San V mcent like the blowing of an 
immense imaginary whale , its disappearance wa*~ fol- 
lowed by a whirlpool which lasted some mmutetk It 
was hollow and tended to a. point m the middle, aa if 
the sea was pouring into a cavity of the earth. At the 
tune of the ruin, and until after tile great waves, the 
water m the bay appeared to be everywhere boiling , bub- 
bles of air or gas were rapidly escaping , the water also 
betffe black, and exhaled a most aisagreabie sulpbure- 
otUMRiell Dead fish were afterwards thrown ashore 
in quantities , they seemed to have been poisoned or 
suffocated ; and fpr days together the shores of the hay 
were covered with fine comnos and numerous small hah. 
Black stinking water burst up from the earth in several 
places, and at one the ground swelled like a large 
bubble, and then bursting, poured forth black, fetid, sul- 
phureous water t 

u It was ascertained that m Talcahuano the body of 
water reached twenty-five feet above the usual lem of 
high-water It penetrated into the first-floor rooms, 
and left sea-weed hanging to the remains of roofs or to 
the tops of broken walls Those who watched the 
waves coming in considered them, while beyond the 
■hipping, about as high as the upper part of the hull of 
a frigate, or from sixteen to twenty feet above tl le 
level of the rest of the water in the bay. Only those 
parts of the wave which encountered opposition broke 
until within half a mile of the beach, when the roar 
became appalling. At the tune of the great fhock the 
water swelled up to high-water trunk on the sea-beach, 
without having previously retired. It then began to 
retire and con turned foiling about haft an hour before a 
great wave was seat approaching. For some days after 

d9 
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the devastation the sea did not rise to its usual mark, by 
four or five feet vertically liut this difference gradually 
diminished, till, in the middle of Apul, it amounted only 
to two loot between the existing and former high-water 
marks It was considered as a proof that the land had 
been elevated 

“Wherever the invading waves found low land, the 
destruction was groat, from those lands being in pencral 
well cultivated and the site of many houses 'J he low 
ground lying at the bottom of Concepcion Bay w r ero 
overflowed and injured irreparably , quantities of cattle, 
horses, and sheep were lost Similar effects in an equal 
or less degiee were felt on the toast between the river 
Itata and Ca]>e Iiumena Large masses of earth and 
stone, man\ thousand tons in weight, were detached 
from the c lifts and precipitous sides of the hills It 
was dangerous to go near the edge of a cliff, for 
numerous chasms and cracks in every dneetion showed 
how doubtful was the support Whyi walking on the 
shore, even at high-water, beds of dead muscles, 
malicious chitons und limpets, and witheicd sea- weed, 
still adhciing, though lifeless, to the ro(hs cm which 
they had lived, evei) where met the eye, us proofs of the 
upheaval of the land ” 

28 In countnes where earthquakes occur fiequently, 
it is commonly •supposed that such unusual and powerful 
phenomena, which appear to shake the whole earth to its 
centre, cannot take place without being preceded by 
some sign*? In most parts the) think that an unusual 
state oi the atmosphere must precede each jaithquake 
In Italy the opinion prevails, that long calms, an oppres- 
sive In at, and a foggy skv , aie indices ot the approach 
of an earthquake But besides that such a state of the 
atmosphere often occuis without being followed by 
one ot these terrible events, it has been found by long 
continue^ and exact observation, and by companng the 
phenomena of th» air preceding earthquakes, in the 
numerous accounts of the most severe of them which 
have been published in the last and present century, that 
no connexion exists between the state of the weather 
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and the earthquakes Severe shocks have occurred in 
cairns, and when gales were blowing, whilst the atmos- 
phere was obscured with fogs, and when the sky was 
cloudless and a fresh breeze was agitating the air , whilst 
heavy rains poured down, and during storms of thunder. 
It is true that several of the severe earthquakes were 
picceded by a fog of a reddish appearance, but this 

I ihenomcnon has not been observed previous to a much 
arger nurnbci which have occurred when not the 
least cloud could be observed on the whole vault of 
heaven 

It cannot bo maintained either that earthquakes occur 
only at certain seasons of the year During the last 
fifty or sixty years the naturalists have paid peculiar 
attention to the seasons when these phenomena oecui red, 
and by comparing the lists thus collected, it wan found 
that in the hurhei latitudes they occur at all times, but 
more ficquently during the cold weather, especially 
about the equinoxes, either shortly befoic or shoitly after 
them, the smaller number have otcuired between the 
venial and autumnal equinoxes In the mtcrti epical 
countries a large majority have happened when the iamy 
season was about to begin or cease They are especially 
severe when the drv season has been so long protracted 
as to have injured the crops and the vegetation m 
general In South America it frequently hapjjens when 
an earthquake follows a season of long di ought and 
dearth, that rain is much more abundant after it than 
usual. In these eountncs, the native population, whose 
huts built reeds arc rarely damaged by earthquakes, 
and who have no fear of being crushed by the downfall 
of their habitations, preserve the remembrance of great 
earthquakes as joyful events, keeping festivals on their 
anniversaries , while the descendants of Europeans 
form processions and perform religious ceremonies to 
avert the repetition ol such disastrous calamities In 
the Indian Archipelago the smartest shocks are felt 
when the monsoons change. 9 

It has been observed m many cases that the weather 
becomes considerably colder after an earthquake It is 
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doubtful if the climate of a place can be changed by the 
occurrence of an earthquake, though Humboldt mentions 
a very remarkable instance of the kmd In giving 
u description of the town of Quito, m Ecuador, he says 
44 It is a fine place, but the sk) is unpleasant and foggy , 
the mountains surioundmjr the tow n are clothed with a 
veiy scanty vegetation, and it is ovtretnely cold The 
severe caithquake which, on ♦he 4th of February, 
175)7, convulsed the whole count ly and killed between 
35,000 and 40,000 poisons, lias proved disastrous m this 
respccl also , for it 1ms great!) changed the temperature 
of the an At present the thcimomctoi commonly ranges 
between 4° and 10° of the scale of Reaumur (41° and 
54i° of Fahrenheit), and rarely uses to 1(3° and 17°, 
whilst at the tune of Bougucr (between 1730 and 1740) 
it usually langcd between 14 u and 15° (63$ u and G5J°). 

12 4 ) Many persons suppose that, befoic the beginning 
of an euithquahe, noxious exhalations of an invisible 
descnption are emitted iiom the surface of the caith 
Tins -opposition lests on the well-established fact, that 
scveial kinds of animals e\ nice an uncommon di‘greo of 
restlessness when an earthquake i- approaching This 
is especially the case with the smallui animals which 
inhabit caverns and holes in the ground, as lats, mice, 
lizaids, moles, and snakes They leave their holes and 
run uhout with trepidation Some even of the laiger 
domestic* animals particqiate in this i ostlcssnc^, especially 
those winch aie gifted witli a vci) acute organ of 
smell , us goats, hogs, and clogs The dogs as before 
stated, abandoned the town of Talcahuano before the 
first shock was felt Ilogs in man) places arc considered 
as having a quicker presentiment of the approach of an 
eaithqiiake than other domestic animals, so that timid 
pci sops, when they think that they have reason to an- 
ticipate an earthquake, pa) particular attention to all the 
motions oi these ahuimls rloiscs and cattle also appear 
to be affected, but in a less degree 

It appears also in some cases, that persons have been 
attacked by a kind of indisposition before the begin- 
ning of an euithquuke The most common s)mptoma 
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we sickness, giddiness, attacks of headache, and depres* 
sion of spirits It is asserted that an hour before the 
great eiuthquakc of Lisbon reached the towns of Cadiz 
and Gibraltar, several of their inhabitants were attacked 
by fits ot sickness 

An Italian writer, after having given a detailed account 
of the earthquake which was experienced in the city 
of Naples, and more severely in the province of Molise, 
in 1805, adds I must not omit in this place to mention 
those prognostics which were derived from animals 
The) w ere observed in every place where the shocks 
were such as to be generally perceptible Some mmules 
before they were felt, the oxen and cow’s began to bellow , 
the sheep and goats bleated, and, rushing in contusion 
one on the other, tried to break the wicker-work of the 
folds, the dogs howled terribly, the geese and fowls 
weie alarmed and made much noise The horses, where 
fastened m their stalls, wcie greatly .agitated, lead'd up, 
ami tried to breftk the halter with which they were* 
attached to the mangeis- those which were proceeding 
on the roads suddenly stopped and snorted in a very 
sti inure way The cats were fi urhtened and tued to 
conceal themselves, or their hun bristled up wildly 
Rabbits and moles were seen to leave their holes, birds 
rose us if scared frc?m the places on which they had 
alighted , and hsh left the bottom of the sea and ap- 
proached the shores, wdiere, at some places, great num- 
bers of them were taken Even ants and reptiles 
abandoned, m clear day-herht, their subterraneous holes 
in great disorder, many hours before the shocks were 
felt Large flights of locusts were seen creeping 
through the streets of Naples towards the sea the night 
before the earthquake Winged ants took refuge 
during the darkness in the rooms of the houses Some 
dogs, a few minutes before the first shock took place, 
awoke their sleeping masters by byking and pulling 
them, as if they wished to warn them of the impending 
danger , and several persons were thu£ enabled to save 
themselves 

30 By far the greater number of earthquakes pass aw ay 
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without lea vine any traces of their activity. This may 
be said of all those which manifest themselves by slight, 
or even by smart, shocks Severe earthquakes usually 
destroy only houses and other buildings, and produce 
very slight changes on the surface of those tracts of 
land beneath which their force is directed These 
changes owe their origin chiefly to the chasms which 
arc formed in the manner already described A few, 
however, among those which have acted with an uncom- 
mon degree of energy, have left more lasting testimonials 
of their occurrence, cither by depressing a large tract of 
land below its former level, or by raising it considerably. 

Depressions of small extent appear, how r ever, to be more 
frequently effected Many accounts mention lakes being 
found at places which, before the earthquake, had pre- 
sented a continuous level A great number of such 
lakes appear to have been produced by the earthquakes 
of Calabria, and of Jamaica In the accounts of the 
la*t- mentioned earthquake especially, many instances 
are adduced of the subsidence of tracts of giound, of 
a thousand acres and upwards in extent, which had sunk 
many feet below their former level, and had suddenly 
been filled up with water, forming new lakes 

31 The cdcvation of the ground has still more at- 
tracted the attention of naturalists, because it attests more 
evidently the great force with which the cause operates’ 
w hich produces earthquakes We have reason to sup- 
pose that the solid oust of our globe is several miles in 
thickness IIow immense must be the force which tears 
it asunder and raises one part of it to a permanently 
higher level than it before jiossessed ? W r ell-ascertained 
instances of such elevations are not wanted , several such 
were observed after the earthquake of Calabria In the 
small town of Terranova, not far from Oppido, some 
houses had been raised above their former level, whilst 
others had sunk under it But an old tower m this town 
was particularly noticed, which had been split from its 
summit to its foundation, and of which one-half had been 
raised about fifteen feet above tfie other half, though 
both pieces had remained closely contiguous. Near the 
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village of Cossolcto a farm-house, together with ite out- 
buildings and adjacent holds, was found raised some 
hundred feet above its former site, and a water-mill was 
lifted many feet above the rivulet which formerly had 
moved its wheels 

In Calabria, however, only small portions of the surface 
of the country were raised above their former levels 
But by the earthquake of Valparaiso, which in 1822 
convulsed the western shores of South America from 
Valdivia on the south to Copiapb on the noith, an ex- 
tent of coast-lino not less than fifty miles long was raised 
nearly three feet above its level , at some places the 
rocks on the shore w ere found to be foui feet higher 
than they had been before It is reported that some 

f jluc.es on w Inch the fishermen, before the earthquake, 
lad gutheied a kind of shellfish adhering to the rocks, 
were, subsequent to it, projected above the sea-level even 
nt high water In the vicinity of a small harbour called 
Quintero, people weic accustomed to dig shells foi hmc- 
buimng fiom a stratum four or five feet thick, which 
was found m the recesses of the rocks at u height of 
about fifteen feet above the sea This stratum, which 
evidentlv at some remote penod had been subrneigcd, as 
is proved hy the Injcis of shells, but afterwards raised 
above it by one of fhc gicat convulsions to which this 
coast is licquently subject, was, by the earthquake of 
1822, again raised at least three feet The harbour of 
Quintcio had from about two fathoms and a half to three 
fathoms of water befoie the earthquake, but after it the 
bottom of *hc bay was found to be raised full four feet 
In Captain Fitz Roy's account of the earthquake of 
Concepcion, he states, that the coast near the harbour of 
Taleahuano was raised about two feet and gives the facts 
which induced him to come to that conclusion lie 
states further that the inland of Santa Maria, which is 
not far oft the coast, was upheaved nine feet He ad- 
duces many circumstances to provfe this fact, among 
others, that the soundings had diminished a fathom and a 
half round the island 

Since it has been know n that eurll quakes are power- 

d3 
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ful enough to raise the solid surface of the earth to a 
higher level, naturalists have paid much attention to this 
point, and the searching eye of the modem geologist 
nus discovered many places where the formation and 
composition of the rocks show c learly that at some remote 
time they have been under water, and have been raised 
above it by some agency acting from the interim of the 
globe towards its surface Such evidences aie also found 
in our island, where they have been observed especially 
on the coasts of the Hebrides, and on Jura and Skye 
3 2 The greatest change recorded m history as pro- 
duced on the surface of the globe by an earthquake 
occurred in our own times in llmdostan Bv an earth- 
quake which happened in 1819, a large tiact of country, 
not far from the eastern mouth of the Indus river, was 
submerged and converted into a lake, whilst an udjacent 
tract, still larger in extent, was raised considerably above 
it9 former level In the beginning of the present century, 
and for many veal's previous to thut time, the eastern 
mouth of the Indus, called the Koree, no longer re- 
ceived the waters ot that arm of the nvci which is 
called the Phiuruun, as hud formerly been the case 
Purtly by some changes which had occurred m ik. course, 
and partly by artificial means, all the waters of this 
branch wore absorbed before it reached the 24th parallel 
of northern latitude The Koree had thus been con- 
verted into an arm of the sea, between which and that 
part of the Pliunaun which still preserved a flow of 
water, a sandy waste spread out aliout fifty miles in 
width On this waste, at a place called Smdree, was a 
custom-house station for the goods which passed from 
Srmde to Cutch, or vice ve/sa, and for the protection of 
the merchandise a fort had been erected about 150 feet 
square On the 15th of June (1819) the district of 
Cutch was convulsed by a frightful earthquake, by which 
many hundred persons lost their lives, and almost all the 
solid buildings of the country were converted into heaps 
of ruins On this day great changes were effected on 
the sandy waste Towards evening the fortress of Sin- 
tSruo wad inundated by a rush of waters, which ad- 
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vattccd from the sea on the occurrence of a severe shock, 
and a tew hours afterwards the w hole country surround* 
mg 1 it, to a distance of sixteen miles, was converted into 
a fake At the same time it was observed, thut on the 
north of the new lake a kind of dike had been formed, 
which extended about fifty miles east and west, and 
which now constituted the barrier between the bed ot 
the Phurraun branch of the Indus and the lake This 
dike was called by the natives Ullali Bund, or God’s 
Dike, to distinguish it from other dikes erected by arti- 
ficial means on the banks of the Indus for the purposes 
of urination These events passed almost unnoticed at 

that tune, but eight years. later information wa9 brought 
to Bombay that the rhurrnun branch of the Indus had, 
in 1826, returned to its ancient bed, breaking through 
the Uilah Bund, and had i cached the Runn, so that its 
vt liters again entered the sea by tlic Koroc mouth. This 
news induced Captain Burnes to examine the country 
and the changes ft had undeigonc with great attention 
He sailed over the lake, and found that the site of the 
ancient fortress was occupied by pools, except at one 
place, which was dry, because the stones ot the ruined 
building had fallen so as to form a large heap The 
watei of the Lake # of Sindrec was sweet The Uilah 
Bund rose about ten feet above its base, and consisted of 
soft clay and sand intermixed with shells The channel, 
which the Indus river had scooped out across this dike, 
was about thuty-five yards wnde and three fathoms deep, 
and a Luge volume of water passed thiough it to the 
Koiec Captain Burnes was astonished at finding that 
this so-called dike did not m the least resemble those 
dikes made by the natives to divert a portion of the 
water of the river to their holds The Uilah Bund was 
not an embankment a few yards in ^vidth, but a table- 
land about fifty miles in length, according to the state- 
ment of the natives, und nearly sixfc*en miles m width, 
extending northward to the Roama Bazar, a commercial 
place in the vicinity of the Phurraun river. Its soil was 
impregnated with saline particles. In thi3 part of Ilm- 
dostan, therefore, a tract of country occupying probably 
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not less than seven hundred and fifty square miles, lias 
been raised m our own times about ten feet above its 
former level , whilst south of it uuothcr tiact, of perhaps 
six hundred square miles, for tins is about the area of 
the Lake of Sind roe, has been submerged by the same 
earthquake. These two tia<ts, taken together, arc equal 
in extent to the count) of Com wall 

33 We may here ulso uppioniiutcly notice one of the 
most interesting monuments ot antiquity, which, units 
face, be, s undeniable signs of having been submeiged 
undertf sea, and having lemamcd in that state for a 
consult mble time, though now again above the sea-levc). 
This monument is the luins of the Temple of Sorapis, 
in the vicinity of the town of l’uzzuoli, on the northern 
shoies ol the gulf ol Naples Up to the middle of the 
last century the study of antiquity had been confined to 
the leading ot the classical authois, but it then. began 
to be chioeted to remains of ancient buildings, tem- 
ples, palaces, and othn rums The 7 eal developed by 
this change was at first directed to the cliscovoiy of 
such remains as still existed It wus then noticed, that 
in the vicinity of Pu/zuoh, luudly moie than a hun- 
dred ;urds from the sea, three massive columns projected 
several feet above the ground The dimension ot the 
portions above giound showed thutp# the gicater pai t of 
them wus hidden An excavation was commenced, dnd 
when the earth had been icmoved the extensive ruins of 
a magnificent temple w ere revealed They consisted of the 
three columns above-mentioned, still standing, and a 
number of others, mostly ot smaller size, ljpig on the 
ground, portions of a w'all ot solid m&sonty which en- 
closed the temple wore also in good preservation The 
antiquary, the sculptor, the architect — all found something 
to admire Ancient authors and the older records of history 
were searched for*tlie purpose ot finding out the facts re- 
lating to the erection ot this magnificent edifice, but in 
pain , nothing w a#* discovered 1 hose, however, who 
bad studied the history of architecture, and made them- 
selves acquainted with the changes m the style of that 
noble art from the earliest times, came to the conclu- 
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sion, after a minute examination of the rums, that the 
Temple of Serapis had been erected probably in the 
time of the Emperor Augustus or his successor, and 
certainly not later than that of Hadrian This point 
was, therefore, pretty well settled The question next 
arose, at what time and in what manner had the temple 
been buried under such a moss of earth, as was found 
in excavating it That it was not rubbish produced 
Irom the ruins was evident at first sight , but the records 
of history were equally silent respecting this event In the 
rums thcMiiselves an inscription of the third century after 
Chnst was dibcovcied, which proved thut up to that 
period it had not b‘c» covered with earth 

As soon as the ruins were inspected by naturalists a 
\cry extraordinary fact whs discovcied It was found 
thut all the columns of marble, the laiger as well as the 
smaller, those which were standing no less than those 
which wcie lying prostrate, were peiiorated by a shell- 
fish, the pholad at an elevation of about fifteen feet 
above their bases, and tliafc the holes made by these 
molluscs in the columns constituted a band about three 
feet in width Tins was in exact conformity w ith the 
habits of the pholadcs, w hicli live a few feet only btdow the 
surface of the sea, making their cells in calcareous rocks, 
forming generally narrow stupe on the face of the 
cliffs It was, therefore, concluded, and there remained 
no doubt respecting the certainty of this fart, that the 
sea-level at this spot must have boon at some period at 
least eighteen tect higher than it is at present, and must 
have lcmauicd so lor a considerable period to have 
afforded the pholadcs sufficient tune to establish them- 
selves m the columns of marble 

How was this extraordinary fact to be explained 9 
The temple could not have been built at the bottom of 
the sea, and naturalists were therefore compelled to 
assume that this part of the coast had undergone two 
changes since the third century a d. It mu-»t have 
been submerged, and have remained s6 for a considerable 
time, and at a later period it must have been raised again 
above the sea-level Such changes were not recorded 
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in any documents It was, therefore, impossible to knew 
historically m what way they had occurred, and it was 
therefore left to the fancy and sagacity of natural philo- 
sophers to explain the facts in a satisfactory way 

The first authors who touched on this subject thought 
that the matter could be explained by assuming that the 
level of the sea had first liocn raised, and afterwards 
subsided They tanned they had discovered u proof of 
these changes in the tiaditioual accounts of the irruption 
of the IJl.uk Sea into the Mediterranean, when the 
Straits of Constantinople and those of the Dardanelles 
were opened by sflnic unknown cause This change 
must com sc have considerably elevated the level of 
the Mediterranean, and this time, accoiding to their 
opinion, the temple was immerged in the sea At a 
much latei pound, according to tiadition, the Mediter- 
ranean was united to the Atlantic by the disruption of 
the loehy masses which closed the Straits of Gibraltar, 
it then sunk aeam to its iorrner level, and the temple 
rc-appeaied This explanation was considered as satis- 
factorv foi a much longer lime than it deserved, for it 
was utterly impossible to bring it in accordance with 
histopcal facts, oi with the Jaws ol nature For if the 
traditional accounts icspectmg tin* formation of the 
Straits of Constantinople, of the Dardanelles, and of 
Gibi altar were ically tiue, they must have occurred 
mou than a thousand j ears before the time when the 
Temple oi Serapis was erected So far for history Next, 
according to the well known laws of hy di o^tatics, no 
pait of a *,oa or of tuiy sheet of water can be perma- 
nently raised above it* founei level, unless the whole 
of iL be equally elevated If it could be imagined, 
even, that such a change had only affected the level 
of the Mcditenanean, the effects ol it must have 
been pci cowed on all its coasts The numerous towns 
built on ib shoies»must have been inundated and de- 
stroyed, a tact wh^h would eeitainly have been observed 
and recorded by the early historians , in whose writings, 
however, not the slightest allusion to such a change 
has been disccveicd 
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Whan this theory was exploded, the matter might 
have been settled in a satisfactory manner if it had been 
assumed that the part of the coast on which the temple 
was built had been first depressed and afterwards raised. 
But up to that time the effects of earthquakes in raising 
or depressing a part of the solid surface of the earth 
had been overlooked by naturalists Some instances of 
the kind were certainly known, but they hud only 
affected very small tracts, and philosophers aid not think 
themselves authorised by them to conclude that earth- 
quakes could produce such extensive changes as were 
required to explain what hail eudervtlv happened to the 
temple xknother hypothesis was broached It was 
suggested that when the temple fell into ruins, the rub- 
bish had accumulated around the building, so as to form 
a small husin It was next assumed that the basin thus 
formed had been filled with sea-water by some extra- 
ordinary phenomenon, as, for instance, an exceedingly 
heavy gale, and that it had thus been converted into a 
lagoon filled with salt water . A third step in the theory 
brought by accident some pholades into the lagoon, 
which established themselves in the columns of marble, 
and then, as a conclusion to the series of assumptions, tho 
lagoon, after subsisting for some centuries, was filled up 
with eaith detached from the adjacent hills, and whicn 
covered the temple to tho height already stated 

This h>pothesis, though it rests on four suppositions, 
none of w r hich (an be considered as very probable, was 
prevalent up to a recent period, and was supported by 
some authors of great celebrity, but has now lost its 
credibility by the close examination to which some 
geologists have subjected the site of the temple and the 
adjacent country These investigators found no trace of 
a lagoon ever having existed there On the contrary, 
they found that the adjacent shores, to \he extent of more 
than a mile, bore evident signs of having been covered 
by the sea for a considerable time The coast there is 
formed by a narrow strip of low grdUnd, backed by a 
more elevated tract, which rises from it with a steep 
acclivity The lower tract is composed of layers of 
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earthy matter, loosely united and uniform in its com- 
position These layers eon tain numerous remains of 
ancient buildings, as pieces of buck, maible, granite, 
and porphyry , also fragments of vessels of earthenware. 
On the top of these earthy layers lies a stratum of fine 
sand, lesemblmg in every particular that which is found 
at the bottom of the Mediterranean With this sand 
are tinted up iuuiiIkts oi well-piescrvcd shells and 
muscles, all of tin m of species of frequent occurrence in 
that sea at the present Jay The lower lasers of this 
trait shot that they were once inhabited and built on, 
while tin upper liar c evidently been formed at a long 
subeeqiic.il time That this la) or was deposited at 
the same time when the columns were peifoiatcd by the 
pholudis, is evident horn the circumstance that it is 
found neaily at the miiic elevation above the sea-level 
with the uppci border of the band which contains the 
holes made liy the pholades 

The discover) of these facts led to the opinion which 
at present begins to prevail, that part of the const of the 
bay of Ihna — for so this portion of the gull oi Naples is 
called— on which the Temple of JMiupis stands, was 
submerged by an earthquake, and after having tested 
below the level of the sea for centuries, was again raised 
above its level by unothcr carrhqifllkc Ihe changes 
which have been produced on the surface of the earth 
by such phenomena, especially those on the codst of 
Chili, al read) mentioned, rendoi such a supposition very 
probable It is true that such u subsidence is not 
recorded m the lustoneal documents , but ns hardly any 
trustwoith) accounts have been transmitted to us of what 
passed in these coimtncs in the tenth and putt of the 
eleventh tenturies alter Christ, when these coasts were 
frequently laid waste b) the incursions of the Saracens, 
we can hardly be gftirpiisid ut the total want of lustoneal 
notice respecting these chunges Thn want, however, 
may be considered ks full) supplied by a number of other 
facts which prove Jdc) ond all doubt that the whole coast 
of the ba) of Baia bus undergone great alterations since 
(lie time when it contained the most frequented watering 
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places ot the Romans, and was resorted to by them 88 
we now visit Brighton, Ramsgate, or Margate , that by 
these changes considerable tracts of land, which were 
formerly embellished with country-houses, extensive 
baths, and other sumptuous buildings, have been im- 
merged in the sea by some catastrophe of which 
history has left no record This fact is proved by the 
existence of a great number of ruins at the bottom of tho 
sea about fifteen or twenty feet below its level When 
the sea is calm, they may be clearly distinguished 
They consist of pedestals of w hole rows ot columns , of 
stair-cases of stone descending into the* depths , ot arches ; 
of gates, doors, and windows Two Roman roads are 
also discerned, one leading from Baia to Misenum, the 
other from Puzzuoli to the Lake of Lucnno It can 
therefore be scarcely doubted that a subsidence of a large 
tract of country has taken place on these shores at a 
comparatively modem period 

The subsidencc*of the Temple of Serapis must have 
happened during the obscurity of the middle ages, when 
our historical information of Southern Italy is extremely 
scanty , but as the use of the country must have evidently 
taken place at a much later period, that has probably 
happened in times of different character Still there is 
no mention made oT it by the later historical writers 
It is therefore supposed to have happened when the 
attention and thoughts of the inhabitants of tins part of 
Italy were absorbed by some event of uncommon interest 
Such an event was the formation of the Monte Nuovo, 
which, a ftc* a long continuance of frequent earthquakes, 
was thrown up (m 1538) at a place but a very few miles 
distant from the site of the temple This event, which 
spread terror among the population of the country, pro- 
bably made persons overlook the 6mall tract in the 
vicinity of the newly created mountain*which had been 
raised from the sea It is stated th|t some documents 
have been lately discovered referring to that period by 
which a tract of land along the coast; which had been 
abandoned by the sea , was ceded by the government to 
some ecclesiastical corporation. 
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In this hypothesis, it is supposed that the subsidence 
of the Temple of Serapis was affected by an earthquake, 
and suddenly , but it is possible that the piece of ground 
on which it stands had subsided slowly, gradually, and 
without any convulsion of nuture Such an event would 
certainly be in accordance with the changes which the 
site of the building is undergoing at present It is 
beyond ail doubt that the foundation of the temple is 
now subsiding, and has been lor many years past The 
author of this w'ork visited the temple m 1813 and in 
1819 At his first visit the area included by the walla 
surrounding the temple wa» everywhere quite dry, and 
did not apjicar to have been under w ater for a long time 
bcfoie At his second visit he was astonished at finding 
neaily the whole of the urea inundated, and m some 
parts the water more than two inches deep The 
sea had got access to it, and government about tins time 
found itself obliged to take some measures to keep the 
water out, but whuh wcic not attendei with the desired 
effect As it now became evident, that eithei the tea 
wa6 rising, as it wa^ supposed by some, or that the 
ground was subsiding, as others thought, a hydiometcr 
was erected within the precincts of the temple in 1822 , 
to enable those intei ested in the matter to niaik the pro- 
gress of thw extraordinary phenomenon In 1839 a 
papei was published at Naples, in which a detailed 
account of the nse of the sea within the temple is given, 
the lesult of which is that in sixteen years, i t , from 
1822 to 1838 , the level of the watei has nsen 111 , 
millomctres, or nearly foui inches and a bulb Smh are 
the facts which prove that along tins coast of the Medi- 
terranean a small tract of ground is really subsiding 
gradually und continual 1} , as a number of other ob- 
servations published in our times have a tendency to 
convince us thaf the northern part of Scandinavia is 
actually rising also, gradually ana continually, but much 
more slowly Tlfe force bv which such changes are 
effected cannot be reasonably considered as proceeding 
from any other source than the interior of the globe, 
where is also seated that power w hich produces earth- 
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a u&Lcs and all the frightful phenomena accompanying 
fiem 

34 The source whence earthquakes spring, the power 
by which the ground under our feet is convulsed, is 
withdrawn from our investigation The eye of the most 
inquisitive naturalist cannot reach it He must content 
himself with contemplating and examining the pheno- 
mena which are exhibited by that unknown force on the 
earth’s surface, and with attempting to trace them back- 
ward to their origin That which strike* him fiist and 
instan tancous I \ , is the immense energy with which this 
subterraneous power acts It is beyond all comparison 
greater than all the forces of which he has acquired any 
know ledge by experience If he investigates the pheno- 
mena still further, and especially the substances which are 
brought by earthquakes from the bowels ol the earth 
and deposited on its surface, it must strike him that all 
ot them beai evident signs of having endured the action 
of hre, and that some of them cannot have attained the 
state in which they appear without having been exposed 
to an intense heat Such observations intruded them- 
selves, a* it were involuntarily on the notice ol the 
ancient philosophers, and we find therefore that the 
Greek and Roman winters frequently express the opinion 
that earthquakes were brought about by a force originating 
m a mass of fire, which fire they imagined to compose 
the nucleus of our globe 

This opinion, ascribing the origin of earthquakes to 
a central fyc in the bowels of the earth, prevailed from 
the most ancient times to the middle of the last century, 
when the study ol electricity was pursued with great 
zeal, .and this department of Buence was enriched by 
numerous discoveries. The theory was then started that 
the origin of earthquakes must be leaked for in elec- 
tricity According to this hypothesis, electric matter 
accumulated by degrees on the surface of the earth to 
such an extent, that the difference between the electric, 
state of the globe and that of the surrounding atmosphere 
became extreme , and then the equilibrium between these 
two contiguous bodies could not be re-established without 
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a violent explosion and concussion, and this was an earth- 
quake The whole phenomenon was therefore compared 
to a thunder-storm, and the shocks to powerful lightning. 
This hypothesis had certainly a great degree of probabi- 
lity to recommend it. For it cannot be denied that there 
exist many analogies between the phenomena accom- 
panying thundei -storms and those of earthquakes, such 
as the cxtiaoi dinary quickness with which cither of 
them is propagated ovei immense tracts of country , the 
concussions of the air and of the earth’s surface , the 
thunder nooomjuinying the lightning, and that which is 
commonly heard when a severe shock is felt, the smell 
of sulphur which has sometimes been observed to attend 
both phenomena, the sultry weather which precedes, and 
the coolness of the air which commonly follows, them. 
It may even be assumed, that the restlessness which 
manifests itself in sevoiul kinds of animals shortly before 
an earthquake takes place, is produced by the different 
states ol c lei trie matter in the two bodies, the air and the 
earth It muy easily be imagined that a theory by 
which such a number of phenomena could be explained, 
and winch besides was founded on a branch of science 
which for a length of time constituted the favourite study 
of philosophers, soon gained ground and in a short tune 
became generally considered as perfectly satisfactory. 
But w hen this theory w as more closely applied and ex- 
amined, great difficulties wore met with It was found 
impossible to explain the manner in which such large 
masses of electric matter could be accumulated on the 
earth's surface without being conducted away, enfeebled, 
and dispersed, by the numerous caverns and chasms in 
the earth, whose sides always contain a great deal oi 
moisture It was found equally incomprehensible why 
the shocks, by which the equilibrium of the electric fluid 
in the air and m the earth was re-established, should 
extend over such uimensc distances and in general follow 
certain directions^ But the moat decisive objection against 
the electric theory of earthquakes is the frequent repeti- 
tion of the shocks and their long continuance, and which 
at some places has lasted for years together 
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Modem philosophers have therefore returned to the 
central fire of the ancients The existence of this fire 
was merely imaginary with the ancients , but our natural- 
ists have ascertained some facts, which, indeed, cannot 
prove its existence, but which give some foundation to 
the hypothesis The most important of these facts is 
the incioase of the temperature of the earth in proportion 
as wc descend and get farther from its surface This 
fact has been constantly obseived in those mines which 
descend to a gicat depth below the surface of the earth 
It is also confirmed by the watoi brought up by aite- 
sian wolU from different depths The peeper the stratum 
lies from which the water is obtained, the warmer it is 
The numerous facts of tins description which ha\e been 
collected have suggested the idea, that we shall find the 
temperature of the earth continually increasing the farther 
we succeed in getting below its surface, and that at last 
we shall arrive at a point where we shall be cumpcll£l 
to stop, as the heat # will be greater than the human frame 
can bear It we could approach neaier to the eonttp of 
the earth, we should probably at some distance farther 
arrive at a depth where the solid matter of the earth 
gradually passes into a fluid, consisting of u mixture of 
all kinds of matter melted by the excessive heat proceed- 
ing from the centre #At what distance from the surface 
of the pailh this heated fluid exists we have no means of 
determining We arc not able to estimate the thickness 
of the cai th’s crust, as the solid |>ortion of it may be called 
The heated fluid enclosed by this cru9t, however, is con- 
sidered as the part where that power originates which 
produces earthquakes If the earth’s crust was every- 
where of equal thickness, it it probable that all parts of 
its surface would be equally affected by these phenomena. 
This, however, is not the case It has been before stated 
that some countries are visited frequently by these fright- 
ful phenomena, and apparently convulsed to their very 
foundation, whilst others suffer rarely^ and experience 
only slight shocks The earth’s crust njust therefore be 
of different thicknesses. As it is also found, that most of 
the severer earthquakes are propagated m a linear diroc- 
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tion, and at each occurrence always take the same direc- 
tion, it is supposed that below snch countries as are 
frequently convulsed by them, the earth’s cru^t is split by 
wide chasms, whose wider opening is directed towards 
the heated central fluid, and whose narrower ofiertmg 
pierces the earth’s crust to within a shoit distance from 
its surface Into these chasms the plastic vajiour, which 
is supposed to he developed from the surfuct ot the 
heated fluid, escapes, and m the progress of time is there 
accumulated and compressed W hen this accumulation 
ot the clash* vapouis (air, gas, or *tcain) has continued 
to go on until the chasm is oven harped, or when their 
expansive force is suddenly increased, they will «eok to 
escape, and will act on the sides of the chasms W'lth a 
force ot which we can have no conception The lateral 
sides of the chasm, being composed of ver\ solid matter, 
will powerfully and effectually resist this pressure, but 
me layer of solid matter which lies between the upper 
termination of the chasm and the suri ice of the earth will 
be less able to resist It will be convulsed by the elastic 
fluids, whilst they are forcing a passage to the* atmos- 
phere Thus earthquakes originate As, howcvei, only 
a small jiortion of the enclosed elastic vapour c an escape 
at each shock, these shocks are commonly repeated, and 
sometimes follow each other very qruklj und tor a length 
of time They probably do not cease until the quantity 
of the elastic vapour compressed m the chasm is so 
reduced that it can freely circulate within its bound- 
aries. 

Some of these chasms, and probably those of the 
largest dimensions, are united with the atmosphere by 
one or more openings, by which elastic vajwurs hud a 
ready way to escape Such are the volcanoes They 
may be considered as safety-valves for the countries in 
which they he • For as long as the compressed elastic 
vapour can escape, the countries in the vicinity are free 
from earthquake* But it sometimes happens that these 
safety-valves got out of order, their o|»enings being 
blocked up by the accumulation ot earthy matter or 
otherwise. Then the countries m their vicinity are con- 



vulsed by earthquakes until the aperture or chimney has 
been re-o]>ened by an eruption. 

Count ? ion between Eat thquakes and Volcanoes 

35. The theory just expounded brings volcanoes into 
a dose connexion with earthquakes The iacls which 
in modern times have been collected to prove tins con- 
nexion are so numerous und so comprehensive, that 
hardly any doubt remains respecting this point, which 
may be considered us having been neaily established It 
is tmo, thut all severe earthquakes are not followed by 
an eruption This may lie axubed Jo the circumstance 
that there are many large chasms in the earth’s crust 
which are not provided with a safety-valve, and Von 
Humboldt sagaciously observes that those earthquakes 
which la*<t with little intemiption for several week* and 
months oetui only m countnes which are far distant irorn 
active volcanoes In such earthquakes the elastic vapours 
are supposed to fscajie by some of the rents ioimcd 
during the continuance ot the convulsion, and as such 
rents do not appear to have a groat cupauty, the a( cumu- 
lated quantity ot elastic matter con only escape by re- 
peatedly convulsing the suitace But though all earth- 
quakes arc not succeeded by an eruption, eruptions are 
commonly preceded* by earthquakes It is tiue that 
many eruptions ot volcanoes have occurred which were 
not preceded by those phenomena to an} extent, but that 
is only the ease w hen the eruptions of a volcano follow 
each other at such short intervals that the canal between 
tbe elastic vapours under the earth’s crust and the at- 
mosphere nas remained open, and time has not been 
allowed for choking £ up Whenever this canal ha a 
been closed, which is indicated by smoke no longer 
issuing from the crater ot the volcano, earthquakes may 
be expected , and if has been observed that the shocks 
of these earthquakes are the more severe, and extend over 
a larger tract ot country, and the moue energetic is the 
volcanic paroxysm which follows the .longer the ces- 
sation. has endured. Earthquakes continue to occur, 
and their shocks increase in number und intensity, up 
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to the very moment that the canal of the volcano 
has been le-opened, and the volcanic matter begins to 
flow fiom the crater, or the elastic vapours have again 
forced a hoe passage to the atmosphere When that ha3 
taken plaee the earthquakes cease, and are no longer felt 
in the countries surrounduigpthe volcano Persons, how- 
ever, who wish to have a near sight of the eruption, and 
who lor that pur|>ose ascend the volcano whilst it is in 
activity, feel that every new eruption of matter is pre- 
ceded by a slight shock, whose intensity is proportioned 
to the tune which passes between the shock and the flow 
of the volcanic matter 

These facts arc universally known in all those countries 
in which active volcanoes are found In the towns of 
Naples, Messina, and Catania, it is an opinion generally 
diftuscd umong the population, that there is not the least 
fear of an earthquake as long as the smoke freely escapes 
from the craters of Mount Vesuvius and of Mount Etna. 
The same opinion prevails in Ecuador The inhabitants 
of the elevated valleys of Quito and Humbato residing 
round the liases of the volcanoes, Tunguragua, and I 
Cotopaxi, dread the visitation of an earthquake, when, 
lor any length of time, no smoke has been seen rising 
from their crateis, and they arc firmly convinced that the 
earthquakes, w hich have so frequency proved destructive 
to their country, will entirety cease as soon as the por- 
phyritic cujKilas of Mount Chimborazo shall have been 
removed, and thus a fiee^cxit been ioimed for the escape 
of volcanic matter or vapour 

86 In all the cases just noticed the connexion betw een 
earthquakes and volcunocs is so evident, that it hardly, 
admits of any doubt. But a number of facts have been 
collected w hich evidently show that there must exist a sub- 
terraneous connexion between these phenomena, even 
when they occur at gi eat distances from each other Some 
of these facts are very interesting and curious Stromboli, 
a small v oh ano situated on one of the Lipan Islands, w hich 
is in continual activity, and never ceases to eject volcanic 
matter and smoke, fell suddenly into a state of inactivity, 
when, in 1783, fhe plain of Calabria was visited by the 



XAJtTBQUAXXS. 7f 

great earthquake. The distance between the volcano 
and the centre of the earthquake does not much exceed fifty 
miles. Humboldt mentions that tor man} months the vol- 
cano of Pasto had uninterruptedly continued to emit a co- 
lumn of thick smoko r which suddenly disappeared on the 
4th oi February, 1797, just at the moment when the val- 
ley of Hainbato was convulsed by the earthquake which 
levelled the town of Riob&mba to the ground. In this 
case the distance was two hundred and twenty imleB. 
On the 1st of November, 1755, a whirling column of 
smoke ascended from the crater of Mount Vesuvius, 
winch is commonly a sign that the volcano is m a state of 
disturbance , but all at once the flow of smoke was stop- 
ped, and that which hod issued re-entered the crater The 
distance between Lisbon and Mount Vesuvras exceeds 
one thousand two hundred miles As it is a well-esta- 
tabhshed tact that the strong oscillation of the earth dur- 
ing the great earthquake ot Lisbon extended to the centre 
of England, Lombardy, and the Alps, and even to 
Massachusetts and Pennsylvania, it can hardly be consi- 
dered a bold assumption, when it is supposed that this 
change in the crater of Mount Vesuvius was effected by 
that wjthquake 

37£»hese events, though they occurred at great dis- 
tancestrom each other, were simultaneous, and it was 
this last circumstance which first suggested the idea 
of there being a natural connexion between them When 
the supposition oi this conngxjpn was considered as 
founded on a well -established base, naturalists began to 
think it probable that such a connexion might exist 
between these two phenomena, even when they oc- 
curred at still greater distances than those mentioned, 
and not quite at the same time In such cases, however, 
the earthquakes must precede the eruptions of the volcano. 
xt waSHhought probable that earthquakes might often 
eontonue {o convulse extensive countries, until the 
bowels of the earth were relieved, d>y the eruption 
o£ a volcano, from the burden that oppressed them, 
though this volcano might be situated at a considera- 
ble distance from the places most severely affected by the 

yol. u. ■ 
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convulsions. Against this hypothesis it was objected, 
that the greater number of earthquakes had occurred 
in countries and places far removed from the vi- 
cinity of any active volcano, and near which not even 
the traces of an extinguished crater have been discovered. 
Such places and countries arc Lisbon, Syria, Caraccas, 
and the valley of the Mississippi River Humboldt 
even acknowledges that he does not know of any severe 
earthquake, w Inch has continued to convulse the surface 
of on extensive country almost daily for many months m 
continuation, except such as have taken place at great 
distances from ary active volcano He observes that 
there was no neighbouring volcano to the carthqual cs 
which, in 1808, visited the country lying on the eastern 
declivity of the Alps, at the base of Mount Corns, round 
Fcnestrelles nor to Pincrolo ; and that which convulsed 
the central part of the valley of the Mississippi between 
New Mudnd and the Little Prairie (south of Cincinnati) 
m the first months of 1 8 1 2 A similar occurrence of a num- 
ber of severe shocks happened in 1822 in the Pushalic of 
Aleppo These facts ut first sight appear to militate against 
the opinion of a subtei ran eons connexion between earth- 
quakes and volcanoes, when the first occur at great distances 
from the site of the volcanoes , butorimaturei consideration 
it is found that they aie m fact favourable to that hypo- 
thesis For if it be true, as is now almost universally 
supposed, that earthquakes are only produced by tho 
elforts made by the accumulated elastic vapours to escape 
horn tho bowels of the earth, we can easily comprehend 
that sue h efforts must lie most violent, or bn continued 
for the greatest length of time, at such places as are 
distant from those openings in the surface of the earth 
( the volcanoes) w here tho discharge of the elastic vapours 
limy be readily effected. The greater the distance be- 
tween the volcano and the place of the earthquake, the 
severer must be the shocks, und the longer the convulsions 
must last , the later also will the confined elastic vapours 
reuch the place where they can escape into the atmosphere. 

38. As these facts prove the above-meiitionea sub- 
terraneous connexion betw cen earthquakes and the crap- 
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tions of volcanoes at least probable, even though at great 
distances from each other, philosophers have tried to 
ascertain the supposed connexion which existed between 
two real events of this description, by comparing the 
times m which they took place Humboldt even thinks 
that when two places, lying at great distances from each 
other, experience severe earthquakes at two periods not 
separated from each other by many months, and when this 
event takes place repeatedly, we may sunj>ose that there 
exists a connexion between them To elucidate his opi- 
nion he notices the earthquakes by which the towns of 
Guatemala, in Cential America (13° 38' N lat ), and of 
Lima, in Peru (12° 2' S lat ) have been damaged 

At Guatemala At Lima 

30th Nov , 1577, 17th June, 1578, 

4th March, 1079, 17th June, 1078, 

12th lob , 1089, 10th Oct , 1088, 

17th Sept , # 1717, 8th Feb , 1710 

These earthquakes, as it is evident, take plate at long 
intervals ot tune from each other When wecompure the 
periods ut which they occurred at the two places, which 
arc nearly two thousand miles distant from each other, it 
would seem that each couple of them were produced by 
the same toiee, whicJt proceeded slowly along the moun- 
tain-ranges which lie between the two places, sometimes 
from noi th to south, and at others from south to north. 

39 Less doubtful than m thi§ case appears to be the 
connexion between some e\ents which occuned m South 
America and the adjacent islands in 1797 In the be- 
ginning of that year the elevated table land, in Ecuador 
was visited by that frightful earthquake, wlndi levelled 
to the ground the town of Riobamba, and destroyed a 
great number of villages The number ol jicrsons who 
perished b\ it is stated to have amounted to 40,000 
Most of them were buried under their houses , but many 
also were swallowed up by the wide A asms occasioned 
by the earthquake, while others were browned in the 
lakes, which tilled up such tracts as had subsided below 
their former levels. This event took place on the 7th 
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of February Hardly had these concussions ceased, when 
the inhabitants of the Lesser Antilles were frightened by 
severe shocks, which kept them in a continual state of 
uneasiness for eight months, and did not cease until the 
volcano of Guadeloupe, which had been inactive so long 
that it was considered as extinct, forced its crater open, and 
ejected lava and other volcanic matter on the 17 th of Sep- 
tember But it apjiears, that even bv this eruption the sub- 
terraneous pressure’ was not entirely removed, as shortly 
afterwards sev oral severe shotks were experienced in the 
northern countries of South America, which at last ter- 
minated, on the 14th of December, with the destruction of 
the town of Cumanfi 

40 A more extensive series of earthquakes and volca- 
nic eruptions*, apparent!) connected with each other, took 
plate in 1811 and 1812, in the countries surrounding the 
Columbian Sea The subterraneous force first tried to 
open a vent by means of a sub mar me eruption in the 
Atlantic Smart shocks of earthquakes were for several 
da) s felt on the inland of St Miguel, one of the Azores, and 
on the doth ot January (181 1), lurge volumes ol smoke, 
with winch flumes were observed to mingle, were seen 
issuing from the surface of the sea, at a distance of a few 
mdes from the western coast of the island They thiew 
up mud, stones, and other matter, which in a short 
time accumulated so as to foim a small island, called 
Sabrina, but which after the lapse of a few months dis- 
appeared in the sea Not long after this event the Lesser 
Antilles, which are 2400 miles distant from the Azores, 
experienced very severe sho<ks, these were extremely 
frequent on. the island of St Vincent, more than two 
hundred having been counted in the space of one year, from 
May, 1811, to April, 1812 In December, 1811, whilst 
the Antilles were still convulsed by repeated earth- 
auakes, the first Shocks were felt m the countries along 
the lower course of the Mississippi , whence they gra- 
dually extended nbrthward, so that in February, 1812, the 
countries betweeh New Madnd and the Little Prairie ex- 
perienced, more or less, smart shocks every day, and at 
tome places almost ever) hour Nearly about the same 
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time (in December, 1811) when 'the first earthquakes 
were felt on the banks or the Mississippi, the town of 
Caraccas experienced the first shock. It was not attended 
by destructive effects, but three months later the town 
was levelled to the ground by that frightful earthquake 
of which we have given an account Other shocks fol- 
lowed until the 5th of A pnl A t the end of the same month 
the volcano of St Vincent, Irom which there had been 
no eruption since 1718, was opened with a tremendous ex- 
plosion, and by this it appears the bowels ol the earth 
were sufficiently relieved fiom the burden that pressed on 
them, for after the eiuption the earthquakes in South 
America and the Antilles ciased, and those in North 
America gradually decreased, until they also ceased en- 
tirely id the beginning of 1813 
41 These facts, and still more the circumstance of 
eruptions of volcanoes being commonly ushered in by 
earthquakes, attest the close* connexion existing lietween 
these two phenomena The more remarkable it must 
appear, therefore, *that the sulvstanccs which are brought 
from the interior by eorthquukes are different from 
those which are ejected by volranoes. Those which 
issue from the chasms made by earthquakes, as we have 
mentioned, are water, sand, mud, and stones , whilst those 
derived from volcano eruptions, are lava, pumice-stone, 
cinders, ashes, and sand Though sand is mentioned as 
being thrown up by }>oth phenomena, it is essentially 
different , that ejected by volcanoes consisting mostly uf 
particles of lava in the minutest degree of comminution. 
Lava never apj[>ears to have flowed from any fissmc ori- 
ginating iff an earthquake It is indeed mentioned m 
Strabo, that after the island of Eubcea had been visited 
by a long continuation of earthquakes, a wide chasm was 
formed in the plain of Lclantus not far from Chalets, 
from which a stream of heated mud ran out This by 
some writers has been interpreted as lava , but as no 
such fact has been noticed ia modem tunes, the fact re- 
mains doubtful, and it is not improbable that it was 
much similar to the moyam the plain of Haabato, which 
we have before mentioned. 
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42 The quantity of matter is not generally large, w hich 
issues fioni tne fissures of the ground during earthquakes ; 
though, it the nature of the ejected matter is to be 
taken os a criterion between volcanic eruptions and 
earthquakes, we arc compelled to ascnl>e to the last- 
mentioned phenomenon the formation of hills of con- 
siderable elevation, sue It as the Monte Nuovo, on the 
shore of the gull of Naples, not far from Puzzuoli Ac- 
cording to the accounts which have been transmitted by 
seveial ejc-witiiesses, the countries situated on the shot es 
of tins gult hud been convulsed for two years by severe 
earthquakes, when u it was observed that, m the vicinity 
of Lake Averno, the ground had a peculiar motion, it 
split in mail) dncctions, and from the fissures issued 
wutci and flames, tlu* sea receded from the chores, and 
a considerable tract along them was left dry This 
happened on the 28th ot September, 1538 On the fol- 
lowing da) solid matter, accompanied by smoke and 
flames, begun to issue, arid in such quantity that in the 
space ot two tiny s the lull attained neatly its present 
size and elevation For though on some of the follow- 
ing dii)* it received lui tlier additions, yet tli^y appear to 
have been inconsiderable In these accounts no lava, 
or any ofbei volcanic matter, is noticed This omis- 
sion cannot lie ascribed to a want of knowledge, as every 
inhabitant of Naples is well acquainted with lava, 
pumice-stone, scoria, &.c The correctness of these 
accounts is also confirmed by the actual state ot the hill , 
tor it is composed of earth and fragments ot conglome- 
rate, without uny nurture of lava or other volcanic pro- 
duction \\ e must therefore consider this hiTl as having 
been formed by the matter issuing from a wide fissure 
made by un eaithquake, without the intervention of vol- 
canic acUou, though it resembles a volcano so far as 
to have in the gentre a wide depression, similar to a 
crater, but the resemblance between the Monte Nuovo 
and a volcano y limited to this particular alone 
Its niQ6t elevated part is about 440 feet above the sea- 
level, but the depression m the middle sinks so deep, 
that its bottom is little more than 60 feet above the sea. 
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The circuit of this crater is somewhat more than 1600 
feet, while the base of the hill has a circumference of 
more than 8500 feet 

Nearly m the same manner and by a process very 
similar to that which threw up the Monte Nuovo, three 
lnlU were formed during an earthquake on the island of 
Lanzarotc, one of the Canaries, in 1828 In the middle 
of the month of July some slight shocks of an earth- 
quake were felt in the country about Tao, Tiagua, and 
Tepuire, nearly in the centre of the island, and north 
of the crater formed in 1730, which is called Fire 
Mountain ( Mon tin a del Fuego ) Qn the 31st of Julj, 
when it grew light, some severe shocks were expe- 
rienced, more particularly m the \icmity of Tao It 
was soon discovered that the surface of the country, 
which is nearly a level, had been split at several places 
At the same moment a dull subterraneous noise was 
heard, and it was found that all the water contained in the 
icsenoirs of Tiagua had disappeared A few hours later 
a column of thick smoke was seen rising from the plum, 
whilst the shocks were increasing in number and intensity 
to such a degree, that the inhabitants were thrown into the 
utmost consternation The crevices in the ground were 
gradually widening so as to form spacious abysses, out 
of which smoke anu fire were continually issuing Stones 
of considerable size were hurled out of them They 
were thrown in every direction, and produced a peculiar 
whizzing sound in the air, w r hich, with the clattering 
occ asioned by their striking one another, and the con- 
tinual subterraneous thunder, excited an intense feeling 
of terror. In the following night twenty-five columns 
of fire of different colour were seen, issuing from as many 
abysses By degrees they joined each other and formed 
three craters, of w hich the middle one is the largest. 
After about eighteen hours the eruption ceased, and 
nothing was seen except columns of smoke ruing from 
the craters, particularly from the larger. In this state 
the convulsed tract remained up to the 22nd of August, 
when a large quantity of matter, mostly consutmg of 
pieces of conglomerate and rounded stones, was thrown 
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out from several openings in the ground. Together 
w ith these, large volumes of water ran out of the cra- 
ters, but did not nse to any height above their edges. 
This water was turbid and brackish, though less bitter 
than sea-water, it had a very disagreeable smell of 
sulphur. These eruptions continued for throe or four 
days The smoko, however, and the dull subterraneous 
noise lasted (or some time longer, and both decreased 
gradually until they ceased 'I he matter brought tiom 
the bowels ol the earth by tins eruption, formed three 
moderate hills of irregular form The sand and aihes 
which arose, mingled with the smoke, were earned by a 
gale to a considerable distance It must, however, be 
obseived, that this eruption was, after a lapse of more 
than a month, followed by another of a truly volcanic 
character, by which lava and other volcanic matter was 
ejected , but this last- mentioned eruption occurred at a 
distance of several miles from the place where the first 
had taken place 

43 \\ lien a country is convulsed by severe shocks of 
earthquake for any length of time, the inhabitants com- 
monly begin to tear that an eruption will take place, and 
that a volcano will be formed m some place in their 
vicinity This fear, however, is ill founded, for there is 
only one well-ascertained fact on rec6Vd of earthquakes 
having terminated m the formation of a volcano This 
event happened m 1759, in the State of Michoacan, one 
of the United States of Mexico, where a volcano, called 
Jorullo, which rises 6119 feet above the sea-level, and 
1683 feet above the plain on which it standi, issued 
from the bowels of the earth The plain on which the 
volcano rose, was, up to 1759, chiefly covered with sugar 
and indigo plantations, which were irrigated by the 
waters derived from two small mors , the plain itself, 
however, is surrounded by basaltic rocks, the structure of 
which apjKMrs to indicate that this part of the country, 
&t *oiiie re mete ported, had experienced more than once 
the effects of volcanic agency In the month of June, 
1769, a subterraneous noise was heard, which continued 
for fifty or *prty days, and was attended with frequent 
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earthquakes. At the beginning of September, all was 
quiet but m the night bet* een the 28th to the 29th of 
September, a terrible subterraneous crash filled the in- 
habitants with such teiTor that they abandoned their 
houses, and sought refuge on some mountains bordering 
the plain A jx>rtion of the plum, covering an area ot 
from twenty -two to thirty square miles, was then seen 
rising in the form of a bladder, and is at present called 
El Mai Pace, a name which frequent!} occurs m Mexico, 
and is given to such tracts as are rendered sterile by the 
effect of volcanic action The border of this raised tract 
is still distinctly marked by the h-arfared rot ks which 
constitute it Near tins border the raised ground is not 
quite forty feet above the plain, but in advancing to the 
centre and the base of the volcano, it rises gradually to 
more than five hundred and twenty feet Over the sur- 
face of the raised ground, some thousands of small conical 
eminences are dispersed Their summits are only from 
seven to ten feet above their banes, und have openings on 
their most elevated points, from which smoke constantly 
issues, rising into the air from forty to sixty feet , in seve- 
ral of them a subterraneous noise is heard, which seems to 
indicate that there 13 a hot fluid not for below the &ur» 
face Though the heat of the air produced by these 
vapours had, according to the statement of the natives, 
much diminished during the last fifteen years preceding 
the visit of Humboldt, that traveller found that the 
thermometer rose to 183° when plueed over the fissures 
which discharged the watery vajiour In a fine travers- 
ing the raised ground from north -north -east to south- 
south-west stand six large hills, nsing from 1500 to 
1683 feet above the ancient level of the plain The 
most elevated of these hills is the volcano of Jorullo. 
It is still active, and has thrown out on it® northern side 
an immense quantity of scorified and ba&ltic lava, which 
contains small fragments of primitive rocks. Up to the 
month of February, 1760, the eruptiofis of this volcano 
were very violent and frequent , but * since that time 
l they have become leas powerful and more rare. During 
the first eruption the roofs of the houses m Qneretaro, 

z 3 
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though the distance between the two places is one hun- 
dred and thirty-five miles, were covered with ashes. 
Humboldt descended into the crater to the depth of 
one hundred and eighty feet below the outer edge, 
but he could not go lowei on account of the dense hot 
vapours which ascended from its bottom According to 
his estimate this bottom is nearly one bundled and 
eighty feet below the point, winch ho reached m his 
descent 

More who had observed the progress of this vol- 
canic formation from some mountains not far distant, 
state that they sav* flames issuing from the earth over a 
surfac e of more than four square miles , that fragments 
of red-hot rock were thrown up to great heights, and 
that through a thick cloud of ashes, which was illuminated 
by the volcanic fire, it appeared us if the softened crust 
of the earth was swelling, and resembled a seam violent 
motion The two nvers, which watered this purt of the 
plain, rushed into the hen vents, and* the dccomj>osition 
of their waters contributed to increase the flames, which 
rose to such a height that thev were visible in a town 
which stands on u large plain three thousand seven hun- 
dred and suty feet above that on w Ini h the volcano 
rests The two rivers above mentioned arc at present 
lost under the lava, but on the western side of tne Mai 
Pacs there are now found some hot springs, in which the 
thermometer rises to 105° 

44 The most remarkable phenomenon produced by 
the eoneuirencc of earthquakes and volcanic agency, is 
the emerging of new islands from the sea "They nse 
suddenh , and their apjicurancc is attended with nearly 
all the phenomena accompany mg eruptions , they exist 
for some time, and then they commonly disappear gradu- 
ally It is a circumstance worthy to be noticed, that 
such islands mate their appearance repeatedly on the 
same spot, and that such sjiots may be pointed out in each 
of the vulcanic systems of Europe 

In the volcanic system of the Azores, the spot where 
the volcanic islands appear is about a mile west of the 
western extremity of the island St Miguel An island 
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has risen there above the sea at three different periods, 
in 1628 , 17520, and 1811 It has been considered as a 
remarkable fact, that about ninety-one or ninety-two 
years have passed between the rc-appearaneo of the 
island. Respecting the first phenomena which attended 
the first appearanee of the island, nothing is known , 
but the second (17*20) was preceded and attended by a 
very high column of smoke, and tho ejection of ashes 
and pumu e-stone Its doelmties were very steep, as at 
a very short distance from its shores no ground w r as 
found with twenty fathom* Its elevation was estimated 
nt about three hundred and fifty feet above the sea-level. 
After banner preserved its size for about two years, it 
disappeared by degrees 

In 1811 the formation of the island was preceded by 
severe and numerous shocks on the north-western aide 
of St Miguel Before these shocks ceased, on the 18th 
of June, a column of smoke rase out of the sea, within 
which from time to time large masses of black cinders, 
sand and ashes were observed rising, accompanied by 
frequent flashes of lightning and a noise like thunder, 
which was compared to a continual firing of guns and 
muskets In a short time a black body was perceived to 
form the base of jfic column, and was soon recognised 
as the upper border wf a crater-formed rock, rising from 
the sea, which, on the fourth day after the beginning of 
the phenomenon, formed a coherent mass This masc 
increased by the addition of new matter to the 4th of 
July, when it had attained its largest dimensions. The 
eruption^ of matter then ceased, and a landing could be 
effected on the shores of the island. The island had 
nearly the form of a circle, and was about a mile m cir- 
cuit Its greatest elevation above the sca-lcvcl was esti- 
mated at about three hundred feet In the middle was a 
Circular crater which, by an opening across the solid mass, 
communicated with the sea, from which water in a high 
state of ebullition was continually dhd rapidly flowing 
The declivities of the island toward* the sea were very 
steep, and the sea round it deep , for at a distance of 
twelve or fifteen yards it was more than fifteen fathoms 
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deep Captain Tillard, who had witnessed its formation 
from the adjacent shores, called this island Sabrina, after 
the name of the 'vessel under his command. In the 
following month of October the island began to 
diminish in size Some months later only a reel was 
observed, which at high-water was covered by the sea. 
In February following a column of smoke of very little 
density was seen using from the same sj>ot lor a short 
time In 1823 it was found that the sea ut that spot w f as 
sixty fathoms deep, twite as deep as it had been before 
the appcarurKc oi the island 

In the let landic; volt unic system, the spot at which 
an lsluml has nsen from the sea is opposite Cape 
Rcihianacs, at a distance of alwiut five or six miles from 
the promontory Only one appearance of this island is 
on record It took place in 1783, shortly Indore a groat 
eruption of the Skaptaai Yokul No detailed account 
has been published of this event 

45 Up to a recent period it was that such 

a spot existed ako in the volcanic stem of Nmthein 
Italy, ns m none of the numerous records of history 
W'hieh we possess of the events that huve tuhen place 
in the countries surrounding the Mediterranean during 
more than two thousand )ears, is any mention mude of 
such an occurrence The greater 1 as the surpnsc of 
all persons who take an interest in such extraordinary 
facts, when, in the summer of 1831, an island rose out 
of the sea, between the town of Sciacca, in Sicily, and 
the volcanic island oi Fantdlaria, m 37° IT N lut and 
12® 44' E long. As the phenomena which uttrnded the 
appearance of this island were observed by some 
naturalists and several scientific men, we possess a much 
more detailed account of them than of tho^c of any 
other of those strange products of the bottom of the sea ; 
and, as they certainly are of a very extraordinary de- 
scription, a short enumciaiion of them will probably be 
acceptable to the reader 

We shall prenpse that, among the inhabitants of 
Malta, a tradition is current that a volcano existed on 
the same spot about the commencement of the last 
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century, and that in an old chart of the Mediterranean a 
shoal is laid down on nearly the same place, with only four 
fathoms water on it Before the period of the eruption, 
however, it is stated that the sea at this nlacc was from 
one hundred to one hundred and twenty fathoms deep. 

Before any appearance of a change was observed in 
the soa, the inhabitants of tho town of Seiacca were 
alarmed hy a number of very smart shocks, of which 
two might be called severe They occurred between 
the 28th of June And the 2ml of July An Italian 
vessel, passing on the 8th of July near the place wheio 
afterwuids the inland rose out of the sea, observed a 
great disturbance of the waters at that s|>ot According 
to the account of the captain, a considerable space of the 
surface of the k*u w,u> seem lining to un elevation of 
from eighty to ninety feet above its level , the water ap- 
peared to bubble as if boiling, and the phenomenon was 
attended by a noise resc milling thunder After this 
agitation had lasted about ten minutes, the watery muss 
sunk to the sea level, but after some time rose again 
These risings of the water were repeated at n regular 
intervals of ten, fifteen, and twenty minutes A thick 
cloud of smoke, which enveloped the whole horizon, 
issued from the reused mass of water The surfuee of 
the sea gunoundmg the raised mass was also considera- 
bly agitated, and a number of dead fish were floating 
about For several days the atmosphere surrounding 
the town of Suacia was dim and foggy, so that it was 
impossible to observe what was going on at sea On the 
12tli of duly, in the morning, people were surprised 
at finding on the surface of the sea m front of the 
town, a great quantity of small jKirous scona, w hith had 
been earned there by a fresh breeze from the south-west. 
On the beach the accumulated scona formed a layer 
several inches thick, and the fishermen found, at some 
distance from the shore, the surface of the sea so covered 
with scoria that they were compelled to push them out 
of the way with their oars At the* same time a very 
unpleasant smell of sulphuric hydrogen gas incom- 
moded the inhabitants of the town and die country near 
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it Dead fish, recently killed, were floating in all 
directions 

On the following day the sky cleared up, and at 
Sciacta a tall column of smoke was observed issuing 
Irom the surface of the sea This smoke continued to 
rise without interruption and in a straight column , from 
tune to time a noise was heard similar to distant thunder, 
and when )t became dark, frequent flashes of fire ap- 
|>cared to issue from the column resembling shoot light- 
ning m waim summer nights On the following da>s it 
was observed that p daik mass formed, as it were, the 
base to the column of smoke 

On the 18th of July, Captain Swinburne, of II M 
ship Rapid, on Ins passage from Marsala to Malta, hud 
a nearer view of what was pas«mg lie approached the 
spot towards night, stopped to examine it, and gives the 
following account 44 A high irregular column of 
white smoke rose from the sea 1 saw flashes of bril- 
Innt lightning mingled with the smoke, which was still 
distinctly visible by the light of the moon In a few 
minutes the column became darker and laigcr , almost 
immediately altci wards, several successive eruptions of 
Jin id fire lose up amongst the smoke , they subsided, and 
the column became gradually white regain During the 
night the change's from white to black, with flashes, and 
the eruptions of fire c on t mut'd at irregular intervals 
varying hom halt an hour to an hour At five o’clock 
m the morning, when the smoke had for a moment 
cleared away at the base, I saw a small hillock of a 
dark colour a few feet above the sea This wus soon 
hidden again, mid was only visible through the smoke 
at the intervals between the more violent eruptions 

“ The volcano wus in a constant state of activity, and 
appeared to be discharging dust and stones, with vast 
columns oF steam At luilf-past seven the rushing noise 
of the eruption was heard At nine o’clock, being dis- 
tant hom it about two miles, I hove to, and went m a 
boat to sound round and examine it. W© rowed 
towards it, keeping on tiie weather side and sounding, 
but got no bottom till within twenty yards* on the 
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western side, where I had eighteen fathoms soft bottom , 
this «a b the only sounding obtained except from the 
bng f one mile true north from the centre of the island, 
where the depth was one hundred and thirty fathoms soft 
dark brown inud r I he crater (for it was evident such 
was its form) seemed to lie composed of fine cindeis and 
mud of a dark brown colour v\ ithin it was to be seen, 
in tiic intervals between the eruptions, a mixtuie of 
muddy watei, steam, and cinders, dashing up and down, 
and occasionally running into the Boa over the edge of 
fhe crater, which 1 found on rowing round to be broken 
down to the level of the sea on the \fcst-souLh-wcsL side, 
for the sjwcc of ten or twelve jmds Here I obtained 
a better view of the interior, which appeared to be filled 
with muddy water violently agitated, from which 
showers of hot stones or cinders were constantly shoot- 
ing up u few yaids, ami falling into it again, but the 
great quantity of steam that constantly rose from it pre- 
vented my seeing the whole crater 

“ A considerable stream of muddy water flowed out- 
ward through the opening, and, mingling with that ot 
the sea, caused a discoloration winch had been ob- 
served before in various places I could not approach 
near enough to obfprvc its tcm|>cratiirc, but that of the 
sea within ten or twelve yards ot it was only one degree 
higher than the average, and to the leeward ol the 
island in the direction ot the current (whuli ran to the 
eastward) no dificrence could be perceived, even where 
the water was most discoloured , however, a« a mirage 
played above its source, it was probably hot there. 
The dark objects on the surface of the sea proved to be 
patches of small flouting cinders The island or uater 
api>eared to be seventy or eighty yaids m its external 
diameter, and the lip as thm as it could be consistent 
with its height, which might be twenty feet above the 
sea in the highest, and six in the lowest part, leaving the 
rest for the diameter ot the arch wiitTin These details 
could only be observed in the inlefvals between the 
great eruptions, some of which 1 witnessed from the 
boat. No words can describe their sublime grandeur. 



92 


CURIOSITIES OF FHWCRX GEOGRAPHY 


The^r progress was generally as follows after the 
volcano had emitted for some time its usual quantities of 
white steam, suddenly the whole aperture was filled with 
an enormous mass of hot cinders and dust rushing 
upward, to the height of some hundred feet, with a 
loud roanng noise, then falling into the sea on all sides 
with a still louder noise, arising in part perhaps from 
the formation of prodigious quantities of steam, which 
instantly took place. This steam was at first of a hrown 
colour, having embodied a great deal of the dust , as it rose 
it gradually recovered its pure white colour, depositing 
the dust in the shape of a shower of muddy rain. 
While this was being accomplished, renew ed eruptions 
of hot cinders and dust were quickly succeeding each 
other, while forked lightning, accompanied by rattling 
thunder, darted about mall directions within the column, 
now duikencd with dust and greatly increased m 
volume, and distorted by sudden gusts and whirlwinds. 
The latter w^rc mo»t frequent on the lee side, where 
they often made nnj>ertect water-spouts of curious 
shapes On one occasion some steam reached the boat , 
it smelt a little of sulphur, and the mud it left became 
a gritty sparkling durk-brown powder when dry 
None of the stones or cinders throvyi out appeared to 
be more than half a foot in diameter, and most of them 
much smaller ” 

Another of II M ships, the Philomel, Captain 
Smith, was there on the 22ml of July lie found the 
north-west part the highest, being about eighty feet 
abo\e the lc\el of the sea, and becoming lowei towards 
the southern extremity The south-east side was broken 
down even with the water, which kept rushing into the 
crater with great noise , w hence rose m turn an immense 
volume of white vapour, curling and spreading to an 
extraordinary height, intermixed in rapid succession with 
magnificent eruptions of cinders and lava thrown to the 
height of from four and five hundred to a thousand feet, 
forking and branching out as they ascended, and then 
pouring down with a noise like thunder, making the 
water a sheet of, foam to a considerable distance around 
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it. During the night the eruptions nere not remarkable 
for a very great quantity of fire, though a constant shoot- 
ing of small columns was visible, with occasional hashes 
of sheet lightning, when near to it to leeward, the 
sulphur nearly suffocated the crews of the boats. The 
island appeared to be composed almost entirely ot 
cinders with a sprinkling ot lava, of an oblong shape, 
dlMiut three quarters of a mile in circumference, and, as 
^was ascertained from the soundings, it had a very small 
base 

The next eye-witness was a German naturalist, Hoff- 
mann, who was on the spot two day s Infer He estimated 
the diameter of the crater at alwmt six hundred feet, and 
states tfiat the ring of matter which enclosed it was con- 
tinually increasing in height and width by the additiou of 
what was thrown out from the crater lie also distin- 
guished two different states of action , oneot comparative 
repose and the other of increased energy During the first 
the crater emitted continually, and with greaL velocity, 
immense volumes of vapour, white as snow , no kind of 
noise attended them Rushing across each other and 
whirling upwards in large convolutions, these masses of 
vapour formed a column, w Inch, according to his estimate, 
rose to about two thou^nd feet above its liase, and afforded 
a most splendid and magnificent sight when shone upon 
by the sun From time to time eruptions of cinders, 
distinguished by their black colour, were seen shooting 
across this column, and distuibmg the large convolutions 
of vapours in their regular ascent The state of increased 
activity was •indicated by a black column, of awful aspect, 
rising immediately below and at the side of tbe « hite 
one, to an elevation of about six hundred foet, or even 
more , at its upper extremity it expanded so as to take 
the shape of a wheat sheaf. Within thy black column 
large masses of sand, ashes, and stones were seen moving 
up and down Numbers of these masses were thrown 
out of the column and fell down Every stone, which 
by tbe impulse it had received rose Higher than tbe 

C at masses, left behind it iu the air a train of block 
d. in this way ray-formed groups were formed. 
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similar to the twigs of a cypress tree, or the tufts of a rocket 
flower, ot dark colour , they afforded an extremely beauti- 
ful appearance During the whole time of this paroxysm 
the sea was hissing, doubtless from the great number of 
masses of sand and stone which were falling into it y 
evidently heated to a great degree, while clouds ot steam 
then rose from the surface of the water and enveloped 
the* inland, so that it could not be seen any longer 
Meanwhile a rattling and crashing was heard, occasioned 
by the stony masses meeting and clashing against one 
another , and also a continual rustling like that of a hail- 
storm or a very heavy shower of rain No flames were 
observed to issue from the crater, nor was any light per- 
ceived , lmt at the periods of the most intense energy a 
great number of lurid flashes of lightning were seen 
shooting m every direction through the dark column, and 
each ot them was followed by a loud and protracted 
thundei, which, when heard at a distance, appeared as 
one unifoim anil rumbling noise These awful eruptions 
continued sometimes only for eight or ten minutes, but 
sometimes they were prolonged for the space of almost 
an hour When they ceased they were followed by a 
state of repose, in which the above-mentioned column 
of white vapour only continued to ipsue from the crater 
Captain Scnhouse effected a landing on the island on 
the 3rd of August, took possession of it, and called 
it Graham Inland He found the form of the crater to 
approach that ot a perfect circle, and to be complete 
along its whole circumference, excepting for about two 
hunched and fifty yards on the south-east* side, which 
was broken and low, not apparently above three feet 
high The height of the highest port be found by a 
rough computation to have been about one hundred and 
eighty feet The outer diameter he estimated to be al- 
most six hundred and forty yards, and the inner about 
four hundred # The whole circuit of the island he con- 
ceived to be from a mile and a quarter to a mile and 
one-third. He collected a quantity of the materials ot 
which the island is composed. They were all very hot 
when gathered. They were compact and heavy, and f 
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the whole surface of the island dense and perfectly hard 
underfoot. No variety of stones was found, nor any 
lava , nor did he observe any jets or streams of lava 

In the beginning ot the month ol August, the erup- 
tions began to be less active, and then they decreased 
gradually until they ceased on the 12th of August 
Persons who visited it after that date estimated the 
height of the island at about two hundred feet, but 
soon afterwards the waves of the sea began to rc-acquire 
their ancient dominion they tore oft by degrees one 
piece after the other, and in the month of December 
the whole island had disapjicared ^Afterwards it was 
ascertained that not even a trace of a shoal had remained 
behind 

46 In all the instances hitherto adduced, the islands 
which had nsen from the bottom of the sea vanished 
after a short existence Put there is one instance on 
record m which an island thus formed has existed for a 
great length of tiltie, und probably continues to exist, as 
no information has reached us of its disappearance This 
island made its appearance in 1796, in that chain of vol- 
canic islands which connects the Ancient Continent with 
the New World, extending in a curved line from the 
Peninsula ot Kamchatka to that of Aliaska, and which 
is called the Aleutes The new volcanic island lies near a 
larger one called Umnak A violent gale had been 
raging for several days, when, on the 8th of May, after 
the weather had cleared up, a large column of smoke was 
seen rising from the surface of the sea, and on the same 
day the inland was observed In the following night 
flames and stones were seen to issue from the new form- 
ation, and 'some of the stones were flung so far that 
they reached the island of Umnak. At the same time 
the last-mentioned island was convulgpd by a severe 
shock of an earthquake. All these phenomena, with 
the exception of the earthquake, continued for a long 
time, and increased the volcanic island to a considerable 
size. By degrees, however, the flames decreased, and at 
last ceased entirely; but smoke was seen continually 
rising from the newly formed masses. In 1804 the 
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eruption had ceased so far that Borne persons ventured to 
land The sea near the shores was still very hot, and 
the soil of the island at many places so heated that it 
was impossible to walk The island continued to in- 
crease even after that fK'riod, at least up to 1806 In 
that year it was visited by some scientific men, whom it 
took six hours to sail round the island, and fi\e hours 
were required to wulk irom the beach to its summit, 
which shows its great extent, and the great delation of 
its summit. The northern side was still in a state of 
convulsion, and htye u stream of lava was found to ex- 
tend from the summit to the sea This evidently shows 
that this island is different from those which rose from 
the sea noui the island ol St Miguel, and m the vicinity 
of Sicily, where it is stated no lava was thrown up The 
island near Uninak is therefore to Ik? ( onsidered rattier asa 
true volcano of new formation, like Jorulloin Mevico 
47 Though we huve no eertuin record that an island 
which has risen from the bottom of the era in the above 
described manner has pu served its existence, we can 
hardly doubt the fact when we find that m nearly every 
group of islands of volcanic origin, one or more small 
ones are found which in form exactly resemble the 
islands which have risen from the Jen These islands 
have alwavs the shape of a horse-shoe, or of a half- 
moon, and in most cases enclose basins, forming excellent 
harbours for smull vessels, within which thev cun be pro- 
tected uguuist all winds , but the enclosed area is rarely 
deep enough to afford anchorage for larger vessels The 
nng-likc ndge of high land which surrounds the basin 
rises from its shores with a very steep, almost per- 
pendicular acclivity, so that hardly any path can be 
found by w hich the crest of the ndge may be attained 
from the bay. The declivity towards the open sea is 
also rather steep, but less so than that directed towards 
the basin , and on this side the summit may be ascended, 
though always ^with difficulty The sea surrounding 
such islands, in most cases if not in all, is of considerable 
depth. As these islands occur only m those groups 
wnich are of volcanic origin, and always have the form 
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oi a crater, except that at one place the circular ndge of 
land surrounding the basin is broken down so as to con- 
stitute a strait, by which the basin communicates with 
the sea, it is evident that tliey owe their origin to a pro- 
cess similar to that of a volcanic eruption It is, how- 
ever, commonly found that lava is one of the components 
of the ndge, which has not been observed m those 
islands which have only had a temporary existence 
48 One of the islands of this desen ption has attracted 
the especial attention of philosophers, on account of the 
islands which have been raided from the bottom withm 
its basin, and have not again disajfpearcd like those 
already desenbed This is the island of Santorin, one 
of the Greek islands called the Cyclades This island 
has the shape of a horse-shoe, and cndoBes nearly two- 
thirds of an almost circular basin In the opening which 
constitutes the remainder of the circle are situated two 
other islands, called Thcrasia and Asproncsi, which by 
three narrow straps are separated from each other, ana 
from Santonn The three islands together form a com- 
plete ring, only broken at three places, and these open- 
ings are, as observed before, of small extent At the 
bottom of the basin thus included, volcanic force has 
been active at sevciyJ times within the period of which 
wc have historical records In the year 184, or accord- 
ing to others, in 197, before our trra, a new island ap- 
peared within the basin, which was (ailed Hiera by the 
ancients This island still exists, and is sometime's called 
Iliera Nisos, but is better known under the name of 
Palaia Kajnem Another island arose m the year 18, 
after Christ** birth, very near to Hiera This island, 
which was called Thia, is not to be found at present, but it 
is doubtful whether it has returned to the bottom or has 
been joined by other eruptions to Hiera, for, according 
to some accounts, Hiera has received Considerable ad- 
dition to its size by some eruptions which took place m 
726 and 1427 Another island arose nearly in the mid- 
dle of the basin in 1573. It is called *Mikra Kameni, 
and forms, according to the most recent accounts, a per- 
fect cone, about a hundred feet high, with a crater on 
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its summit Much larger was the island formed there 
in 1707, and which bears the name of Nea Kameni. 
Its appearance was immediately preceded by a severe 
earthquake From a place where no gTound was found 
with eighty or a hundred fathoms a rock suddenly 
emerged, which soon increased in size by accumulation. 
This happened on the ‘23nl of May, and on the J 5th of 
June the island was nearly two miles in circumference, 
and from twenty to thirty feet high On the lGth of July 
eighteen rocks are stated to have emerged from the sur- 
face of the sea, near the new island, whilst a very loud 
subterraneous noif3 was heard Two dajs later a 
column of smoke issued at these places, to which, the 
day after, flames were added, and these phenomena of 
the process were continually increasing m intensity. 
During the night the island resembled a number of 
furnaces, from which fire was shooting out All the 
rocks, which lor some time weie isolated, were at last 
connected h} the quantity of new' mattci brought up 
from the bottom ol the sea, and formed ut length a tomcal 
mountain more than three hundred feet in elevation, 
from the crater of which vapours and stones fora con- 
sideiablc time were thrown out, and streams of lava de- 
scended As late us 1712 this island was still acquiring 
large additions to its size m this way 11 
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VOLCANOES. 

1 By earthquakes the bowels of the globe are re- 
lieved from tne pressure produced by the elastic fluids 
confined in its interior This pressure may be the effect 
of an increase of their mass, or of their clastic forces 
becoming more active The solid and liquid matter 
which is occasionally ejected appears rifther to have been 
collected during the passage of the clastic fluids through 
the eai th's crust, than to proceed from the central re- 
gions of the globe. Besides, those chasms which are 
opened by earthquakes, and from which elastic vapours 
escape and solid matter is sometimes thrown up, are only 
temporary, and of vciy short duration. In most cases it 
is hardly possible to convince one’s self that such chasms 
have really existed, as 9oon as the earthquake has ceased. 

But there exists a much more jiermanent and more 
complete communication between the bowels of the 
globe and its surface, by which not only immense 
volumes of elastic \|pours find their way to our atmos- 
phere, but solid matter of a peculiar character is brought 
to the surface, which has evidently originated below the 
solid crust of the earth. This communication is formed 
by volcanoes , which are openings m the earth's surface, 
and from them the elastic vapours and melted matter in 
the highesfrstate of ignition escape from the interior of tho 
globe Wc may, therefore, safely assume that volca- 
noes are the orifices of long conduits or pipes, which 
traverse the earth’s crust through all its thickness, and 
are, with reason, compared to chimneys We are totally 
unacquainted with the structure of the46 volcanic chim- 
neys , and all we know- of this great process of Nature 
is confined to our knowledge of the* openings of the 
chimneys, and of the manner in which the subterraneous 
forte acts and the subterraneous matter is ejected 

2 The number of volcanoes is ver.v great, but not in 
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all ot them is the communication between the interior of 
the earth and its surface equally complete. In this re- 
spool we must distinguish four classes of volcanoes A 
groat number of them are comfifady extinct, or, m other 
wortls, their communication witl^ the interior has ceased 
to exist long ago Many others are semi-extinct. In 
these volcanoes tlic eomnmmcation between the inferior 
of the globe and its surface is not entirely interrupted,- 
bnt is limited to the discharge of vapours and gases which 
earape through narrow rents No actual solid matter 
ts brought tip by them , but various solid bodies, soluble 
in Mi j K) in s umf g^ses, art* deposited by these elastic 
fluids, when, by their contact with the atmosphere and 
their condensation by told, they form chemical combina- 
tions different from those in which they previously 
existed The solid matter brought to the earth s surface 
m this manner is, however, but small The third class 
is formed by the intermittuiyly active volcanoes When 
in a state ot repose these volcanoes resemble in their 
operation* the semi-volt auoes m ever} respect, but at 
internals of shorter or longer durution they uetpure for a 
short time an increased activit), by which the} are 
enabled to eject great masses of melted matter, which 
overflow the countries contiguous to them Such 
paroxysms of volcanic agency are ca'oed eruptions The 
fourth class of volcanoes comprise those which arc per- 
manently actne, discharging from their orifices melted 
matter without intermission 

It happens, however, sometimes, though not fre- 
quently, that at some particular spot the surface of the 
earth opens and discharges large quantities of volcanic 
matter without forming a volcano Such chasms, after 
having remained open tor some time, arc blocked up and 
do not open again. Such may be called irregular vol- 
canic entptitms 

3 To whichever of the four classes above-mentioned 
a volcano may b^ong, the orifice of the volcanic chim- 
ney is always auryounded fly a deposit of matter, which 
takes the form of a hill or even of a mountain These 
volcanic mounds are distinguished from other hills and 



'vwnfp 

_ * ■v® * ” 


ior 


ifcSf 



df 

<?izHke of the 
jqbXch the Vpt* 
effect of its, 
ittttfer which ib 
jfor&k^ from &&*fepr$»lbn 
is J&fgfetf otraH «Wci round 
) Uri« eeamtdafad fy <%* 
hrri&of itnuL a ©wife 4e 
Mfl, juScwBng to the quantity of itaifcMVttldf 
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* 4 'Yg)cvp<*h art* found in different ariMtiortK Man* 
ooeu* in plains hu| little elevated above IV level 
ef jji to sea T sad at c(*)sfth*«bfe v d isfgnse*^ from -other 
tnogotmnfl, I* as to stand rmiteisOlatcd It iS'SeppOm^ 
when sO situated, that the voli-fetni^ mounhdn “has rifoft 
feoaj the bottom df the" sea by tbp effects of the rottamlc 
agency, and that Qie plain which surrounds it lias beta 
raised abovtathc sen-level b> the gradual acOurmibitJO^ of 
the "matter ejected from the orifice of the mountain. 
Tbi? supposition is, In moat casus, supported bj the fict, 
that the ti j>jx>r layer of the sod of *£ich pUihs h utmost 
entirely ewnpbaed of materials derived from the decom- 
position of vjDfeamcWttcr, tad that H rests ou a thj<& 
itratunr of *tteb tfmfter, 

If any Volcanoes* arc $iti fated in the inJdft of btoenfttfn- 
ranges or contiguous to them. Ih eitlier sHufthm tifey 
ire plaodd in a l&c, but at distances /rirni each dtMr, 
Vfcrymg gaeafiy in estcot. Such lines extend parallel to 
thb^fitadinal direction of the mountaimmasse*. .Jin 
e*6epti©D to this arrangement, however, occur* on 
table-land of Mcnco On this, tableland, whfcjr 
supported W mounted o^nmsses rising tb b&tweta 



and 7006 feet ubovc the neadavel, thfcanoefc 
posed ill a liner which runs transverse tb tfre 
pkm. < ' - - 

In look pig at the^exterior fehfpe of' an Uofet&l vol- 
cano, it k at first sight evident that it consists irf two 
JM&rW t parts, the base and the cone. 

von n r 
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When a volcano is situated m a plain, its base forms, 
In most case®, a cifputor devotion, wtacb is ftcqnwrtly 
tolerably regular , but it) some instances assumes a 
lengthened forfrt. Its surface is very uneven, but not 
much broken, trod its general slope mostly rather gentle, 
so that K may be ascended without fatigue* Its sod *s a 
firm mass, and when exam mcd iV found to bo comfjiosed 
of Volcanic substance# > Its Umjer ^er consists of cin- 
ders, ashes, and rapilh, which, by themselves, would 
form a loose mass , bpt as a portion o r these materials 
'tiavc been decomposed l>y the e fleet of tlie atmosphere 
and its moisture and thus have been converted mto ft 
mouldy earth, the a hole has been cemented together by 
this new product, attd accjinrcs a considerable degree of 
firmness Such a soil « of great fertility At some 
places streaks of lava are found, left there by the streams 
which at former times hmc run down the dccliuty to the 
base A few of these layers of lirva are destitute of 
vegetation This is the case w lien /he lava has but re- 
cently left *he mountam, or is of so hard a texture that 
its surface has not been deoomjxncd bv the atmospheric 
moisture, tbousrh exposed to it tor a ecnturj or longer 
These tracts of lava, v here they ran be brought into cul- 
tivation, are very fruitful, and us every kind ot fruit espe- 
cially thrives well, they are covered With extensive or- 
chards and vineyards Even wlicn such a Inver of lava 
has not yet been decomposed on its surface, the indus- 
trious husbandman tries to turn it to account provided 
its thickness be not too great, that is, it it does not ex- 
ceed twelve or fifteen feet In such a case people make 
boles in the lava of a depth sufficient to reach at the 
lower end the carthvsoil Over which the lava has flowed. 
The** holes, which vary liom one to two feet in 
diameter, are filled up * ith earthy matter and iiraald, 
and then vines V orange-trees are planted* m them The 
best vineyards on the base of Mount Vesuvius ore 
planted in this Way, and tiic same is done on the island 
St Miguel vnth the orange-plantations It is cosy 
jb be conceived that such tu operation must be very «t- 
* pensive on account of the labour required to pjemoneh 
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A hard man to such a cb’pth, but the produce of such 
plantations is so superior to others in abundance, and the 
da v our of the fruits untf grapes* So oxoellcnt, that in a 
few years the expenses ai e covered and the labour com- 
pensated To the supoi ior fertility of tlie soil at the 
base of the volcunoek, audjovor the adjacent country, it 
is owing that theses spots are cultivated in preference, 
to all others. This is es}>ccM«lly tin.' case m Central 
Amrncu and some other pails at the Nciy Comment, 
where almost all the populous towns aie built near vol- 
canoes, in desjute ot the danger to which they urc ex- 
posed w hen an ci uption takes place JVhcn the ascent of 
the base is too steep to admit of cultivation, us tltc upper 
ponton of the base of Mount Etna, in Sicily , it is ovor- 
grown with hue huge foresi-tiecs In sinking wells on 
the base of a volcano, it n> lound to Jjo conqioscd of a 
large number of layers of la\u, sometimes us many as 
twenty told mote They urc separated from ouch other 
li) tonijjarativeh^thin lasers of earth, which evidently 
proves that a considerable time has elapsed between the 
eruption* which liavc pioduicd the streams of lava, us 
the surface of Unsolder lavu lias undergone dcconijiosition 
before the issue of the nine recent one In penetrating 
still deeper into the intenoi of the mass, it is ascertained 
that below |hc lavA that kind oi rock is found which is 
oalled trachyte, and which our modern naturalists arc in- 
clined to consider likewise as a volcanic production. 

6 The emu, w hich has obtained its name from its shape, 
4s nearly always oi a regular form, which is owing to 
3he materials oi which it is comfKwed Its whole surface 
is -covered by a deep layer formed by the accumulation 
«f rather small pieces of volcanic matter, of scona, ashes, 
And sand, and as in this aggregate no kind of matter 
enters which could cement them into a solid and firm 
mass, they lie loosely upon each other, and give way 
wen to a moderate pressure. Persons ascending the 
cone of ra volcano ore soon aware that the soil under 
loot slides down, and that they lose* frequently by one 
step what they have gamed by many. Under such ci r- 
tmrttances it would in most cases be impossible to Attain 
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the summit of the cone of a volcano, especially as it 
commonly rises with an acclivity of from 36° to 42 Q , 
if it were not that at a few places this moveable 
soil is covered with a narrow strip of lava, which 
has run down the cone, and affords a firm footing 
It is supposed that this loose volcanic matter form* a 
layer of many feet in depth, but 4t is certain that the 
whole mass of the cone is not composed of similar mate- 
rials, and that the loose matter rests on the same kind of 
rock (trachyte) which constitutes the principal body of 
the base lor when bv nn eruption of the volcano the 
loo«c volcanic matter filling the crater has been rarned 
away so as to lay bare the nxks which constitute the 
body of the volcano, it is found that it is trachyte It is 
lint <lly necessary to add, that the surface of the whole 
cone is entirely destitute of vegetation, and by its black 
colour affords a contrast with the well cultivated and 
wooded buse, which forcibly strikes the mmd of* the ob- 
server 

'1 he projKirtion lietwetn the height of the base and 
that of the cone is not the sum** m all volcanoes, but 
differs materially The least ditfeiencc apjiettis to l>c 
that obseived in Mount Vesuvius, whose cone constitutes 
nearly one-third of the elevation of the mountain In 
the l*eak of Teneritte, the elevntutfi of tty* cone falls’ 
short of one tw enty-second part of the w hole height of 
the volcano This difference is not accidental , it is the 
effect of the difference of the j»rt whence the eruptions 
of the volcano occur W hen the eruptions are com- 
monly or uniformly effected from the crater cpclosod by 
the cone, the loose volcanic substances ejected from the 
crater are shed over the cone, and thus its height is 
gradually increased This is the case with Mount 
Vesuvius But when, on the other hand, the eruptions 
do not break out from tin* crater at the summit, but 
from an opening at the side of the volcano, as appears to 
lie always the rasa with the Peak of Tencnffe, the vol* 
cume matter is dispersed over the base, and the cone is 
not increased by accumulation 

7- The cone encloses the crater on all sides , for the 
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enter is the deep depression which is found on the 
summit of the eone, and sometimes descends a thousand 
feet below the highest part of its run. In most esses a 
full view of the crater obtained as soon as the summit 
of the cone is i cached , as there is no level ground 
between the outer and inner declivity of the cone. 
Where the upper edge of the outer declivity terminates, 
the descent into the crater begins. In a lew volcanoes, 
however, a remarkable difference in the structure of this 
part ot the mountain has been observed Humboldt 
found that the summit of the cone ot ,Mount Cotopaxi, 
m the Andes, terminated in a nearly )>crpendiculur wall 
of rocks, tram twenty to thirty lett m height, which 
runs round the crater and prevents any descent into it. 
On this account the crater ot that volcano has never 
been visited The same traveller found a similar mural 
enclosure, but ot much less elevation, surrounding the 
cratei of the Peak of Tcncrifte , but as this wall is 
broken down at 8nc place, travellers obtain an easy 
access by this ojiening to the bottom ot the crater 

The crater itself has the lorm ot a funnel It con- 
sists of regularly descending sides, which terminate m a 
plain at their lower end, where they approach each 
other The descent to this bottom is os rapid as the 
ascent ot the cone, which is easily accounted for, as 
the same loose matter covers the interior declivity of 
tbe cone which lies on its outer buriace. The bottom 
in which these declivities terminate is commonly of a 
circular shapt , but in some volcanoes it has ail elliptical 
form ThTs is, for instance, the case with the bottom of 
the crater of the Peak of Teneritfe whuh in its gieatcst 
length measures about three hundred feet, and in iU 
width only about two hundred This bottom does not 
undergo any change in the extinct, nor m the seim- 
extmet, volcanoes, but it is subject to great and frequent 
changes in the intermittingly active and ir^the permanently 
active volcanoes These changes are greatest in the 
intermittent volcanoes, as this bottom is the place at 
which the teuijiorary opening is effected, by wnich the 
interior of the glotx» is brought into immediate commu- 



106 CURIOSITIES or PHYSICAL GEOGRAPHY. 


mention with our atmosphere, and from which frequently 
the melted matter issues, ejected by the clastic forces. 
Hut it is not only during the eruptions that the bottom 
of the crater is changed Even in the intervals between 
two eruptions, w hen the volcanic forces are considered 
as being inactive, the bottom undergoes various 
changes, as will he noticed hereafter 

8 The citirnt volcanoes arc i try numerous. Numbers 
of them are met with even in countries where at present 
no traces air* observed which could lead us to rtipj>ose the 
existence of iinv uileame power, as in the south of 
Frame, and in some eomitnes near the banks of the 
fthine They are not, however, easily recognised at 
first 'i lew, as the features which distinguish them from 
other hilts do not pres< nt themselves in a striking 
manner when they are mergiown with woods or bushes, 
or cmered with crops Hut on a closer inspection their 
conu nt .stupe and a depression on the summit betrays 
then orism In many eases u is found that the bottom 
of the enitei is partly ociupied by one or two small 
Jakes, ami in «ome it forms one large lake When this 
is not tlie (ase, the bottom, as well as the acclivities 
which surround it, is almost alwajs overgrown with 
bushes and woods, which are much* resorted to b\ wild 
uiiimols In most cases some streams of old and ueeom- 
jiosed lava arc disc <n ( red in thetr vicinity, and by digging 
to a siiwll depth, volcanic matter is found m such 
abundance as to leave no doubt respecting their origin 
In a few of then* volcanoes a ver) feeble index occurs 
of their not being entirely extinct, at some place in the 
luntom of the crater un lrrcspirable gas, commonly car- 
bonic acid, is emitted 

In &ome volcanic eountiie* also there are found a great 
number of extinct volcanoes, as id the vicinity of the town 
of Naples, where two remarkable ones arc situated dose 
to each oThcr, so^that they may be seen and examined at 
the same tune The larger one hns its bottom filled up 
Hy u b‘ke of considerable extent, the Lake of A guano, 
and on eastern bank is the Grotto del Cane, from the 
bottom oi w Inch carbonic acid is emitted On the other 
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side of the lake is a veiy beautiful extinct volcano, of 
smaller dimensions, which bears the name of Gli Astrunu 
Though it is known that (or more than two thousand, 
years the \olamic power has not been acU\o in its 
crater, this volcano still preserves its conical shape, and 
every other sign of volcanic ongm, in its greatest per- 
fecting The rim of the c niter may be about six miles 
in rin umfi rence, and in the small plain w Inch const*-, 
tutv's tlte bottom arc two small lakes, Its sides are 
almost rain dy overgrown with bushes, interspersed here 
and there with large walnut und chcbnut- trees. As 
this crater ha* been com cited mto a royal deer-paik, 
it w surrounded Ivy a wall # 

It ih frequently asked, whether or not it is possible 05 
probable that volcanoes, which at present are in such a 
state, can again be le -animated by volcanic agency, and 
re-assumc their former activity v Though thcie is no 
greut probability that stub an event will take place, its 
pO'rSibduv cannot be denied, when it is foundered tliat 
Mount \ esuvius, timing die penod ol which records are 
preserved, has been twice considered us an extinct 
volcano Before the fir$t known ciuption of this moun- 
tain, which occurred in 7*1 of our rnra, si \ era! ancient 
authors noticed the stub m which it then existed They 
ail agiee in stafng tdaat it uuM have been active at a very 
remote i period, but no ei upturn was then recorded or 
known Shubb gives u description of it, which cbarac- 
tcnsis it as an extinct volcano Ag.un between 1500 
and i(*31 it pn suited a similar ayjwct A scientific 
Italian, who visited the volcano a few years before its 
eruption eft 1631, gives the following description of its 
then state “ The crater was five miles m circumfer- 
ence , its sides were overgrown with brushwood, and at 
the bottom was a plain on which cault grazed. In the 
woods boars frequently harboured lq the midst of the* 
plain within the crater was a narrow passage, through 
which by a winding path you could ^descend about a 
mile among rocks and stones until y on came to another 
more s|iacious plain, covered with ashes, m which were 
three little pools ” 
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9 Extinct volcahoes commonly offer little or nothing’ 
that can strike the imagination ol the observer, but 
it is quite otherwise with the semi-extmct volcanoes 
These are called by the inhabitants of Italy soijataras , 
which term has also been adopted by scientific writers. 
In the West Indies, whoic several of them occur, they 
go by the name of s ottfivrrs Uoth these terms indicate 
that such places are natural deposits ot sulphm 

On obtaining smht ol the cratei of a scmi-e\tinct vol- 
cano for the hr»t tune, the observer is astonished at the 
total change of nature Everything is different from 
what he has been nruistonied to see fiom his youth 
The white eoloui winch is spread over the whole space 
ljcfo'e him makes the strongest improrsion It greatly 
resembles chalk, but it fills the mind directly w ith the 
idea of desolation, a> nowhere can the least sign of 
vegetation be perceived On account of this evtraor- 
dinan white colour, the soliatar.i near Puzzuoli, in the 
ilav of Naples, was called by the ancient writers campt 
Irucotjaei \\ hen the first impression which this uncom- 
mon asjicct provinces has somewhat abated, the observer 
peieeives that, from several places in the bottom as well 
us from the sides of the crater thin streams of smoke 
escape, which in man) (uses unite so as to < onstitute a 
considerable column In advancing towards the bottom 
of the eiato r , the tiavellei is rather alarmed by tlie 
hollow sound, which is heard when he stainjis tlio 
gi ound with his feet, or throws down a stone It ap- 
peals to him as if he was walking over an arched vault, 
and the natural inference is, that there nm^t exist a 
eavciu at no gieat distance under ground In upproarh- 
mg tin* places where smoke is scon issuing from the 
giound, he finds that this is effected In means of nume- 
rous cracks, whose cdge> are covered with white, yellow, 
orange, and brow* incrustations, whu h, by the numerous 
shades their colours assume, please the eye and agreeably 
engage the imagination Sometimes these incrustations 
cover large trucks in the most striking manner, and 
the effect is heightened by the white or grey smoko 
winch rises between them The pieces of rock with 
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which the surface is strewed have usually a very 
rough surface, and they sometimes assume very fantastic 
shuiies , some of them are split, and others are covered 
witu protubc ranees not unlike large teeth When the 
visitoj passes through the streams ol vapour escaping 
from the cracks, he soon finds that they are ol different 
natuies Through many he may puss without feeling 
his respiration in the least affected, whilst others produce 
violent roughing, and sometimes seem to threaten him 
with suffocation These vapours are culled in Italy 
fumarolr 

10 Of such a character arc the phenomena presented 
by the scmi-extinct volcanoes Natural philosophers 
have attempted to account for them, and, assisted by the 
progress of modem efiemistiy, they have succeeded in 
doing so in most cases m a satisfactory way 

It has been ascertained that what at first sight ap- 
jiears to lie smoke, is, in most cases, nothing but steam or 
aqueous vu|K)ur» This fact bad already licen inferred 
bom the cucumstance that persons, in passing through 
a column of «ueh $mokc, do not feel their respiration 
affected, nor do they pen cue any jiecuhar kind of taste 
or smell , and it is continued when a knife or any cold 
bod} is exposed to^he \d]Knir , for the vupours, in touch- 
mg such a body, are instantaneously condensed, and 
fonn drop* o i its surface consisting ol pure water devoid 
of any peculiar ta«te The water obtained -iiom such 
vapours may be used for drinking, and is used so at some 

i daces , as on the island of Pantelluna, which lies in the 
Mediterranean, noith-west of Malta This island is-of 
volcanic origin, and no springs aro-iound there , it would 
be uninhabitable on that aec ount wc re it not for some largo 
streams of vapour, winch ascend without interruption 
from the most elevated portion of the highest hiJl of the 
island These v apours are condensed *by the inhabitants, 
who place bushes o\er the sjwjts whence the vapours 
nse Thus they obtain a sufficient supply of sweet 
water for their own use and their herfls of goats Such 
hot aqueous vapours, when passing over coloured Inxiies, 
have the power of whitening them, and they thus uct 

r 3 



110 cm iosities or physical gfogrxpiit 


on the lava of which the bottom and the sides of the 
soliutaras arc composed lienee the white Colour is 
derived which is spit ad over the whole surface of the 
cmtci, and strikes the observer so forcibly Several 
iaets have been observed w Inch sup]>ort this explanation. 
Soraet lines white tjiots are obbei ved in sti earns of lava 
which have elsewhere preseived their natuiai black 
colour When the places where Mich white spot*! occur 
arc more close examined, it is always diHOrt wd that 
hot vapours protiude tbumgii the lavei of lava Again, 
when 1 irge blocks of lava which have been bleached by 
the vapours uic broken to pieces, it is found thut at 
some distance from the suik'cc tlic lava is less bleached, 
and in the middle it is quite black 

11 Manj of* the sticams 01 vnyxmr issuing from the 
crutcrs of semi-evtuut volt anocs contain a smaller or 
larger proportion of hydio-Milphuric uc’d The presence 
of thiMr&s manifests itself instantaneoikd; bv the manner 
in which the organs ni regulation ar.> aftu ted W hen 
the hydro-sulphuric trus constitutes u considerable pro- 
portion ol the vajKiur, it tiflects the lungs so forcibly tliat 
persons are compelled to remove piomptlv for fear of 
Lcrnir suffocated Ilvdio-sulplfbric pas is decomposed in 
the atmosphere into its base s hydrogen and sulphur, ut a 
very low temperature This take* place with that pas 
which rises mixed with vapour from the crater of the 
semi-extinct volcanoes The hychogen combines witii 
the oxygen of the atmosphere and forms water The 
sulphur, of course, i> dropped, and either cry -.tallies 
alone, oi torms salts In combining- with oti er bases 
By the crystallization of the sulphur the yellow incrusta- 
tions are formed with which the rents of &e crater are 
invested, and which assume different shades according to 
the lesser or greater state of purity of the mineral It 
happens sometimes that large masses of beautifully crys- 
tallized sulphur are met with In tins w ay, the semi-extract 
and also the intermittent volcanoes produce large quan- 
tities of sulphur,* which is also occasionally turned to 
account by collecting and purifying the mineral , it is 
even supposed tliat when sulphur occurs in places where 
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no volcanoes exist, it nevertheless owes its origin to a 
similar process 

When sulphur combines with other bases it jgeids 
different products Combining with lava containing a 
large proportion of clay, it towns alum The largest 
poftion of this \aluable mineral which is brought to 
maiket is extracted from the craters of extinct or 
senn-extim t \olranoeB When the sulphur combines 
with hnv', whuh «ilso constitutes an ingredient of many 
volraiM productions, gypsum is formed In manysemi- 
extuut volcanoes sulphur is found combined with ar- 
senic These com In nations mostly oeour m the propor- 
tions which constitute those two sulphureta of arsenic 
w hit h are know n by the names of t calrjai , or i ed sulphuret 
of arsenic, and wpiment , 01 yellow sulphuiet of arsenic. 

There is hardly a senn-extinet volcano in which sul- 
phur is not f> mid in a liquid state, os sulphunc acid. It 
sometimes cocci s large tracts of lava, and to the cor- 
rosive qualify of this matter the rough surface of many 
of the roi ks, uncf their peculiarly fantastic shapes, are to 
be ascribed 

12 llwho-chlonc andis also found frequently, though 
not in all vole mors, combined with aqueous vapours, 
M hen such is the ca c*, the tapours foim small convolu- 
tions, in rising froffi the narks, oi a snow -white colour. 
When a person enters such a current, hn oigans of re- 
spiration urc* •*(> excited as to pioducc a violent roughing. 
Several ^distances a^e formed by combination with this 
acid The most remarkable is <.,d ammoniac, which is 
found in, nearly all volianon*, and in some of them m. 
such quantities as to afford an article of trade Tlti* 
substance ap]>ears no a here to be so abundant as in the vol- 
canoes of Chinese Tmkmtaift, whire a whole province 
pays the taxes imposed by government by a supply of 
this valuable artu lc. Another combination formed by the 
chlorine in volcanoes, is chloride of sodium, or common 
salt Large layers of it occur in some extinct volcanoes ; 
and it is abo sometimes thrown up an large lumps by 
intermittent volcanoes during their eruptions This was 
done by Mount Vesuvius in 1822 and m 1832, and has 
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also occurred during an eruption of Mount Hecla, m Ice- 
land Several observer* have oc* atonal ly found rente 
of volcanoes covered with a crust ol common salt ton 
thickness ol three inches Chlorine ol iron is also fre- 



times wonderfully adorned by the numerous shades of 
yellowish brown and red brown which this chlorine 
imparts Chlorine ol copper appears also to oot ur some- 
times among the products ot the senii-cxtinet and intei - 
mittent volcanoes It is supjioscd that the beautiful 
preen eolom which is assumed by sevciul Milts ad- 
hering to the emcks ot the volcanoes, is imparted to 
them by the (blonde ol ropper Nalts of this colournro 
much nought for by traveller* on account ot their beauty, 
and specimens ol it are found in nearly all minorulogicul 
collections 

Besides the* minerals just now enumerated, there* aro 
also found in scim-extinct volcanoes boracic acid and 
selenium These substances are freq’uent, partu ularly 
in the crater of the island of Volcano, one of the 
Lipun islands The boracic acid there covers large 
tracts ot rocks with small scaly brilliant cijstals, white 
ft* snow , and the selenium is there found combined with 
sulphur, to which substance it impacts a deep orange 
colour, w hioh greatly increases the beauty of such in- 
crustations 

13 All the semi-extinct volcanoes do not exhibit an 
equal degree of activity Y\ here the v oleame actmtj is still 
powerful, the crater is almost cntireh tilled up vwth stink- 
ing vapour* and noisome smoke, it» sides and bottom being 
toveiedwith incrustations ot sulphur and other deposits of 
different colours W hen to this we add, that no trace* of 
vegetation are any w here perceptible, and that no animal of 
any description is to be met w ith in its precincts, it is easy* 
to comprehend that the impression the sight which such a 
spot mokes on the % beholder must he dismal in the ex- 
treme Tne anciqnts were «o struck at the sight of the 
Solfataru of Puxkuoh, that they considered themselves as 
having arrived at the gates ol the infernal regions, and 
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thence called that semi-extinct volcano Forwn Vokani,* 
It 19 at present, however, considered as a very insignifi- 
cant one when compared with others with which wo 
have became acquainted, especially w ith that on the island 
ot Volcano. Theciaterof this soUatara is nearly 1400 
feet in diameter, and its bottom about 400 feet below ita 
rim This immense cavity is> always filled with volumes 
ot thick smoke, which escape with a loud noise Irom the 
fissures, and, in the lower poition ot the crater, is so 
dense, that those who attempt to descend to the bottom 
ox jane themselves to the danger ot being suffocated , 
The largest ol the semi-extinct voltunoes to lie met 
with on the surface ot the globe appear to be those 
which occur in the central countries oi Asia, on the north- 
ern declivity of the Thiuu-shan mountains The Chinese 
geographers mention two of large dimensions there, both 
situated in the v minty of the town ot liiuui-t&i One of 
them is stated to have a cm umferenco ot a hundred H, 
equal to thnty-hve statute miles, and the circuit of the 
other amounts to^imety It, ortlnrty English miles IIow 
jiowerfully must the mind ot the beholder be affected at 
the sight of such immense soltataras ’ 

14 '1 he intermittent volcanoes, during their state of 
repose, frequently so much resemble the solfntaras, that 
the diffc rcnce between them can only be perceived by 
verv attentive observation According to tnc statements 
of Von Humlmldt, the bottom ot the intermittent vol- 
canoes during their repose is covered with layers of 
scoria, which are very rough, sonorous, and shining , and 
small eminences occur, and swellings of the giound, 
raised, without doubt, by the operations ot the clastic 
fluids ; there arc ulso small rones ot very diminutive cin- 
ders and scona, under whuh narrow openings are con* 
cealod. In the«scmi~extinct volcanoes, on the other 
hand, the bottom of the crater is ^revved with largo 
blocks of stony lava, which, in the lapse ot time and by 
the action of the hot vapours, have been detached from 
its sides, and which have assumed a^white colour In 
intermittent volcanoes the white colour w not general, 
and occuis only at a few places of small extent. 
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• The c later of the intermittent volcano sometimes 
plains m such a state for a length of hme, until the vol- 
came powers acquire a more intense decree ot activity. 
The chuiures the crater then undergoes by the opera- 
tion aie trreat and numerous, and continue to occur until 
an eruption tuVes place 

15 'flic (mu pt ions are commonly preceded by certain 
phenomena The most striking of them are the earth- 
quake*, winch aie usually felt in the countries con- 
tiguocs to the bise of the volcano, when a groat erup- 
tion is hi < nurse of preparation They are bomctimcs 
very sevoio, at otfeei tunes but slight , and eruptions 
also oi <ur w hull afe not attended by earthquakes In 
some r ises it lies boon obser\ed that the earthquakes 
occur in my months, or even years before the cniption 
tak^s plure The most stnkmg instances of this kind are 
the eaithqiiakes which preceded the eruption ot Mount 
Vesuvius m 7 f ) ot our a?ra For many centimes pro ions 
the vo’emo had hecil considered as extinct, as no erup- 
tion hid been rceonled, though dining that period tie 
roui.trv ne »r it was inhabited l»v persons who paid con- 
siderable uttention to the pns-nmr event*, and iccordcd 
them with Mini" decree ot exectrios It ap[Kaii> that 
the subterraneous fo’rr, long befoic the erupt on took 
place, made some effoits to i e-open tlfe vent which had 
been shut up for so long a time Fifteen years previous 
very dcstnutivc earthquakes had been experienced m 
the countrv si.riounduur tlio base of the volcano The 
towns of I'nmpcu and Herculaneum wore levcllini to the 
ground, end Naples and Notoia, which he at a greater 
distance from the volcano «nl?<rcd considerably more 
distant places less Thus it was evident that the centre 
Of the eurlhquake was within or under Mount Vesuvius. 
Considering this earthquake as being connected with the 
eruption which took place ut a much later period, it 
would appear that the subterraneous forces, when they 
begun to assume & greater degree ot activity in the 
mountain had Hrskto remove an immense obstacle before 
they could ojnft the channel by which they were enabled 
to give vent to the clastic vapours penned up, m the m- 
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tenor, and to eject the accumulated matter. But at the 
tunc or the earthquake the inhabitants of these legigns 
had not the least suspicion that this phenomenon was in 
an) vi ay -connected with the mountain Therefore the 
inhabitants of Pompeii busied themselves with the re- 
lunhlintr of their destroyed palaces and houses, and they 
Iiad not completed their work when the town wu« buried 
under the \oimnic matter thrown out by the first erup- 
tion of the volcano , foi many of the disinterred buildings 
of Pompeii are *lill found m such a state as to make it 
e\ ident that they were in the couise of being built or 
repaired when they wore covered with the .udios and 
Korm of the mountain The groat caithquuke of 63 
was followed by several other* of less lorn* but they 
became more seven; as the eruption drew nearer Some 
da\s before the eruption several sen-ore shocks oerum’d, 
and the vei v night pieeeding the 23d of August such a 
powerful shock was experienced, that even at Minmum, 
a place which is # morc than tlnitv nfiles distant liom the 
volcano every building whs shaken to its very founda- 
tion Shortly after it had jw^ed oft, the Minmit of 
Mount Vesuvius was seen crivcloficd in that rloud of 
ashes which deposited its contents on the towns ol Pom- 
pen, Herculaneum, and their vicinity, and but led them 
under so thick a lefjer, that no traces of the most elevated 
buildings were* perceptible 

Not much less severe were the earthquakes which pre- 
ceded the eruption of Mount Vesuvius in 17ft4, but 
they occurred a few days only before the eruption. It 
Was ther* noticed that the surface of the country con- 
tiguous to tile base of the volcano moved like a fluid 
from east to west, and even m the town of Naples the 
concussions were so strong that people passed the nights 
in tiie open places, for fear of being crushed by the 
downfall of the buildings The night previous to the 
eruption a very smart shock occurred It did not mani- 
fest itself by an undulatory motion, tbut by short and 
irregular shocks, which rent the walls of the strongest 
buildings, and threw everything into tlfc utmost con- 
fusion. Immediately afterwards the reflection of the 
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melted matter in the crater was observed above the sum- 
mit of the volcano That those earthquakes were in- 
timately connected with the eruption, and, as it were, 
only phenomena attending the process going 1 on m the 
bowels of the mountain, was evident from the manner 
in which they affected the contiguous country Tho 
nearer a place was situated to the base o( tho volcano, 
tho more severely it was shaken The volcano was 
therefore the centre of the earthquake, lrom which it 
proceeded regularly on all sides, ext ept where the bulky 
masses of th< \penmnes obstrut ted its progress Its 
4ort e dot reased aLo in proportion to the distanre from 
the place where it ongirmud This wus proved by the 
iuet that the towns of Nocera, Salerno, Capua, and 
Ht^ieveuto satiric * 1 much less than Naples, which, how- 
ever, was not so fearfully shaken as Portia and Torre 
del Greco 

It is very p'obutye that the degree of seventy with 
which earthquakes act is determined by the actual 
state of the crater Whc n the volcanic chimney is not 
much obstructed by thick masses of sole! matter, 
or when these masses are so disused a* to add easily 
to the subterraneous forces which strive to remove them, 
the shocks of the earthquakes arc* Imt slight Several 
eiuptions have taken place winch do not appear to have 
been attended by micii consequences, as those of 1737, 
1813, and 1822 When on the other hand the obstruc- 
tions < xpenenced in the narrow pipe are very gient they 
can onl) be romo.cd by the confined elastic \ai>ours, 
alter several ic|»oated and powerful efforts In such a 
ease the eaithquakes must prove destructive 

16' A less constant attendant of the eruptions 13 tnc 
retiring of the sea This has only been observed to pre- 
cede some of the eruptions of Mount Vesuvius, and noi 
those of other \oh*unues At the first recorded eruption 
(79) it must have been very remarkable, to judge bom 
the expressions 11 which it 19 mentioned by I’linj the 
vounger In modem times it has l>ecn noticed twioe. 
Sir William Hamilton observed it in 1775 The sea, 
according to his statement, rose as if it was agitated by 
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a violent gale, and then retired from the shores with 
great rapidity The last-mentioned circumstance ap- 
peared so striking, that many persons were inclined to 
suppose that the water of the sea had suddenly fallen 
into some rents m the base of the volcano, which earned 
it immediately to immensely large cavities m the interior 
oi the mountain In these two cases the retiring of the 
sea occurred nearly simultaneously w ltli the eruptions. 
In 1813 the sea retired many months before the mountain 
opened The eruption took placo late in December, and 
m the months of May and June it was noticed thut the 
sea retired several tunes, suddenly anti with gieat swift- 
ness, to a distance oi irom fifteen to twenty paces from 
the beat h 

It is not easy to explain this phenomenon According 
to the theory which prevailed in the last cental y respect- 
ing tlie origin and activity ol volcanic agent” y, the ac- 
cession of water was required to re-animate the sub- 
terraneous ronflajrruiion It was therelore supposed thut 
the water of the sou found access to the bowel9 of the 
volcano by means ol some submarine clefts Ihe re- 
tmngof the sea appeared a nutural consequence of this 
process, and was easily accounted for by such an absorp- 
tion But this idea, os an explanation of the letumg 
of the sea, was speedily rejected It was observed that 
even if it is supjyosed that the whole mountain was hol- 
low', and formed in its interim an immense cavity, the 
filling it up with water could not m the least afiect the 
level of the sea in a perceptible maimer , for, huge as 
the volcano is, it* bulk is very insignificant w'hcn com- 
pared with the volume of water filling the sea. Others 
nave compared this phenomenon with the retreating of 
the sea which has occurred during some of the most 
’severe earthquakes , but as that phenomenon has not been 
j et accounted form any satisfactory manner, our know- 
ledge is not advanced by tins comparison. Some think 
that the retreating of the sea may bf effected by the 
rising of the bottom of the sea, in consequence of tho 
elastic vapours underground exerting their forces against 
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it, and raising it above its ioimcr level. Tb*s explana- 
tion is legs to l#e objected to than others 

17 The approach ol an eruption is also indicated by 
a diminution of the water in tJic wells mid springs at 
places which lie on or near the base oi the volcano. In 
some instances the wells are stated to have dried Up 
until cly* It has not vet been ascertained whether or ■ 
not this phenomenon pi erodes the eruption ol all vol- 
canoes, but the inhuuitunts of the places near Mount 
Vesuvius consider it as the most infallible o! all prognos- 
tic's, and on that account j>ay irreut attention to it In our 
times, Mime philosophers liuvc also adopted this belief, and 
have collet fed several fat ts b\ whuh the vulgar opinion 
is continued Twelve duvs before the emotion of Mount 
Yufcuviu* in 1804, the water m all the wells ncanls base 
sank coiibidt rubly below their common level More at- 
tention was paid to llio welU in 1830, the decicase of 
their walei was very regular In the month of May 
thev Sank mom than fen feet, though vciy heavy lams 
had fallen The deere^e of the wuters continued during 
the Uninuer months, hut lt*> rapidly, until the month of 
Oetobci , when a flight use was perceptible , the) then 
preserved their level to the months ol DemidnM, when 
miemption took place. Tin* explanations which have 
boon orlued of this phenomenon a.o far from being 
bttlvsiiU toi \ , and ihhv on that actount be omitted 

18. Duimg the time which ] losses between two ci up- 
turn*, and when the volumo la *uid to be in repose, its 
eiatei umlei a oes several chunges Immediately uf tor un 
eruption it terms a deep iumnl, more or less regular, 
but shortly before such un occurrence it is found to be 
filled up wnh volcuiuc matter According to the facts 
collected, uud rec ended bj modern observi r-*, it would ap- 
)H.ur that the fiUmgup of the crater is not id w jus effected* 
m the same wav, but by two different proec^iNS. 

W hen the crater of a voleuno is examined immediately 
alter an eruption pt is found that its bottom is deeply 
daprc^sul below its run In sume rases, the declivities 
leading to it are steep t !, ut it is almost impossible to 
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get down to the bottom This might hgpe been ex- 
pected, The immense force with which the elastic 
vapours net, when thev escape from the bowels of the 
earth, has removed all the masses of lava and other vol- 
canic materials which had previously accumulated m 
the crater. The last lava which was raised by them m 
the volcanic chimncv, but for the ejection of which the 
<lecreas<*d torce of the vapour was insufficient, remained 
in the crater, but as it was irr a liquid state it sank down 
to the lowest depths of the opening, to the narrow 
orifice of the chimnev, and thoio it hardened as it be- 
came cold After tins stare of the emter has continued 
for some time, its bottom begins to be covered with vol- 
canic substances and rubbish, winch, in different modes, 
an 1 detached from the sides of the crater and roll down , 
thus thenurrow rents at the bottom are gradually covered 
with layers of noun and of cinders \\ hen m this 
state, which sometimes lasts for many years, the crater 
of the internment volumo trreatly resembles, as we 
mentioned before, that of a senn-e\tm< t one , but after 
some time it begins to undergo a change It is feund 
that the bottom is gradualh raised higher and higher. 
This appears to lie eHectcd by the elastic vajioius con- 
fined w 1 thin the bowels of the volcano When either 
by accumulation, eft by the increase of their elasticity, 
their force has been considembly augmented, they pres* 
on all sides on the Mirroundmg objects, and, consequently, 
also jguiust die bottom of the volcano The effects of 
ouch a pleasure manifest themselves by the splitting of 
the bottom at numerous places, and by the rising of its 
whole mass. In this manner the subterraneous forces 
continue to rfusc the bottom of (he volcano, until it has 
risen to the level of the nm of the crater, which event 
is commonly soon followed by an eruption, which, m 
this ease, takes place without being preceded by any 
discharge of melted matter By the process just de- 
scribed, the crater of Mount Vesuvius was filled up with 
volcanic matter between the eruptions which took place 
in 1804 and 1813 

10. But frequently, probably in the majority of cases, 
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the crater is $(]ed up by a different process. It appears 
that the bottom of the crater is sometimes not entirely 
shut up by the lava which, after the eruption has termi- 
nated, falls back upon it and there becomes a solid mass. 
A small opening remain*, by which a free and uninter- 
rupted communication between the interior and extenor 
of the globe is established This opening emits, for 
some fmio alter the eruption ha* cca*>ed, only white 
va)>ours. Hut after a rime these vapours begin to assume a 
deeper c olour and at length, w hen their colour has grown 
darker, thc\ bring lip small pieces of lava, known by tho 
name of *c 01 m, whwh huve been apjiarently tom oft from 
the melted matter Itclow' thee ratei These scon a are raised 
to a considerable elevation by the elastic vapours escaping 
through the opening Whenever the} get beyond tho 
leoch of the elustic vajiours they fall to the ground A 
portion falls back into the opening, but another portion 
is lodged round it, where tins matter boon accumulates 
to such an extent, an to form in time a ^mall hill round 
the oocuing fcaich hills hunted within the precincts of 
the cflter ni e cal If d cones of ei ujition They aro entirely 
composed of scorn and ashes like the cone of the vol- 
cano, but tliev do not move when prebsed upon This 
is piobrtbly owing to the thinness of their walls Arid to 
the heat existing in the oitenmg By*thn heat the ac- 
cumulated mutter is partially melted, and the whole mass 
lieconies so cemented as to acquire a considerable degree 
of consistency 'These cones of eruption may bo 
ascended without the least danger, anti thus the opening 
in the muM ol them may be app r oached nearer chan can 
l»e done undei other circumstances. When a cone of 
eruption has increased for some tunc and has attained 
some height by the continual accession of tre«h matter, 
the subterru neons powers raise tho melted matter higher, 
and push it into the* pipe 13y this operation the sides 
of tho cone are burst open at one or more places, and 
from the lowest part of the refits, which is always near 
the base of the coae, a greater or smaller quantity of 
melted mutter is discharged which overflows the lower 
tracts sui rounding the cone, where it soon hardens. 
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Meanwhile the ejection of seona continues increasing 
the cone of eruption, and is from time to time attended 
by an effusion of lava from the huso or from the top of 
the cono. In this manner the crater is gradually filled 
up by successive lasers of lava, which have issued from 
the cone of eruption At hist tins cone attains such an 
elevation that it projects above the run of the crater, and 
becomes visible to the country surroundinsr the volcano 
When this has taken place, the effusion nl lava from the 
cone of eruption soon tills up the lower space which 
lies between it und the rim ot the crater, and thus at 
last the bottom ol the tmter i« raised Ho a level with its 
run* Sometimes it is found that u jwrt of it is even 
higher than the run When this hus taken place, the 
lava issuing from the tmic of eruption begins to run over 
the nm ol the crater and to descend on the declivities of 
the cone of the volcano arid over its hue This process 
continues until an eruption puts a stop to it by cleanup 
the chimney, am^hv removing in a lew hours or days the 
immense quantity of volcanic mutter which in the course 
of many years has accumulated in the crater AftCT the 
eruption has passed away the pnx ess just described 
begins its course anew 

In fhis manner the crater of Mount Vesuvius was 
filled up in the interval which elapsed between the 
eruptions of 1813 and 1 82*2, as also m that which occurred 
between the last-men tioned year and the eruption in 
1834 By the violent eruption of 1822 the crater of 
the volcano had been so completely cleared of all the 
matter which had accumulated during the nine preceding 
years, that it presented a deep and immense cavity ft 
wan then measured by Mr Babbage, who ascertained 
that its bottom was 938 feet below the highest part of 
its nm, and 459 feet below the low est part In this 
state it appears to have remained up to 1827, when it 
was observed that a change was going on m the bottom 
of the crater An opening was soon effected, from 
which abowen of scoria were thrown up In a short 
time they accumulated round the onfice so as to form a 
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cone of eruption In 1828 the first effusion ol lava (torn 

& rent in the cone wa* noticed, and it was followed U a 
number of others during the two following years The 
quantity of lava which in this manner was brought up 
must have been very considerable, as appears from a 
measurement tuken in August, 1830, when the bot- 
tom was hvirid to be only 040 leet below the highest, 1 
and ldO (u*t below the lowest, jwirt oi the imi of the 
crate i The depth of lb ' 1 crate iiad consequently de- 
creased neai I v 300 feet in two 3 ears V\ e may lonu an 
idea of the quantity of lava which was requited to fill 
up tJie crutci w|ien we considn t h it, according to & 
trustworthy statement, the diamcUi of the cratei at its 
upper opening exceeded 1000 fed A little inure than 
a year later, m September, 1831, the cone of erupLioc in 
the middle of the crater hud Ik'Ui k> elevated hy the 
continual accession oi scoria and other volcanic malcuala 
thut its summit bet urn* viable in the townoi Naples, 
und a few mouths hitei the whole trutcr wu> completely 
filled up In the heuinning of 1832 “the luva began to 
flow o\ cm its mu and to disc cud in sti earns on tlu decli- 
vity of the cone whn li encloses the crate 1 Sometimes 
these floods of ia\u eeusecl ten weeks 01 even months, aud 
then begun agum In this state the volcano remained 
for more than two years At lust ui eruption talk place 
in 1834, after which the ciatei w*'. found to have entirely 
changed its aspect Tin* cone of eruption winch hud 
ougmuted on its bottom in 1828, had disupfieaiid witli 
u most terrible cneli, and on the newly hmind hottpm 
were only two abysses, which defended so cjtop that it 
was liniKismble to sec their termination, and which were 
divided from each other by a mu row ridge 

The fads respecting the filling up ot the crater between 
two eruption* have only r been lately Ascertained, and 
they support tlnj assertion ot the geologist Von Buch, 
who imiuitnins thut the approach of an eruption may be 
knowu b> nu examination of the state of its epgter, 
tliat when the |owotft part of it k hut little depresbcnl 
below ns run, an eruption is not distant, but thut on the 
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other hand such a phenomenon is not to bo apprehended 
when the distance between the run uml the bottom of 
the rrater re considerable 

20 It re \ erv probable t hnt the different modet. m which 
the crater refilled up modifies the phenomenon with which 
an eruption commences, and al«o the degree of energy 
with which n mandats usell \\ hen the crater re tilled 
up m the m inner dcsen bed m page 3 20, there is an open- 
ing which evidently jw»«ib through the whole crust ot* 
the earth and terminates near the hjwt where the matter to 
he ejected re heated and reduced to or kept in a fluid state. 
When the Mihterranooire p< wore? do *u>t tusumo a great 
degree ol mtnreih , tl v nntttr re brought up by thorn in 
su< h quantities orib <re e.n rreilv lv» discharged by tho 
existing chmme\ is hippwied m Mount \ cmivius tor 
two yours beloro the erupffet ol lb.‘i4 Jn such a ewe 
the ciuptmn begins with a dreehmgeof melted matter 
tioni the ton of the \olr mo V\ hen tn the progress ol 
the orupbem un^ hi the lwmrec of the subterraneous 
forces a larger quiinti [\ ol melted matter is driven into 
the existing \olc anu chinme\ than it re ubh te contain, 
it must he brnlcn to pier? s b\ the pressure ol the 
matter Hire, howeser, retnmmonlv effected with such 
ease, Afiat the event re brought about without violcnrtv 
cnnunsiug the moBnbun and the adjw cut country fcucli 
eruptions, therefore, lire not ireuallv pree<*d<*d bj eurlh- 
quakes, or they are not ol such a description to <«tiiM! 
great damage When b) the lo«t- mentioned jexKcsfvthe 
crater hire hi c n freed ol the \ oleanu matter w hit h eneum- 
hered iteior many }<are, the l,na in many <ases finds a 
free exit by its mouth But when the \olmne of tho 
lava is too great to lie discharge!, e\en by the nrncire 
widened mouth of the crater, il presses against its sides, 
ninth are forced open at such plates os ere least able to 
afford resistance to the immense pressure to which they 
are exposed. It re therefore found that m such tircum- 
stfehces the eroption begins ot the toj 4 ol the mountain, 
and tlie lateral eruptions somewhat lujer 

All tlicse'dfcunretances \an considerably when the 
crater has been filled up in the manner noticed in page 
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119. Then' is occasionally no opening which ran be 
widened by the subterraneous vapours without great ef- 
fort. A much greater pressure is required to break open 
the contiguous and solid mass l>v which the crater has 
been filled in a manner w'hichjs still a mystery to us 
The efforts which the subterraneous vapours must make 
to produce such a pressure arc probably the cause why 
the eruptions happening in such circumstances are pre- 
ceded by such violent earthquakes a* were experienced 
m 1779 and in 1794 It i* usually the case, that the 
melted mutter accumulates in the interior of the volcano 
before the upjKT purt of the crater has been opened, and 
the lower parts of the crater firing unable to resin the 
pressure of the matter, burst open .it the weakest spots 
Consequently we find that in such circumstances the la- 
teral eruptions precede theftrreut eruption from the top 
of the mountain, os happened m the eruption of Mount 
Vesuvius in 1794 

' 21 W ith a v lolent crash, if not with an earthquake, 

the crater is broken o|K*ii »bv the stibrei reneous vajKmrs 
and the eruption begins Whilst it i« come on a loud 
noise i> liranl from the interior of the volcano It is a 
continual hollow rumbling sound, similar to the i oaring 
oT the sea durmc a heavy gale, but intci rupted bv violent 
detonations, which resemble 1 the explosions ot inflammable 
gase* The white smoke w Inch, previous to the erup- 
tion, issued from the cone, assumes bv degrees a much 
darkei tint as the period of the ei upturn approximate*, 
and utter its comniencenient turns quite black It 
also increase's rapidly in intensity, and forms- o column 
which gradually rises higher and higher aliovc the sum- 
mit of the volcuno Within this column of smoke pieces 
of solid matter ure seen moving upwards, cvidentlv sup- 
ported and impelled bj the invisible va]K>urs issuing! 
from the crater * They arc of ditferent dimensions 
Some are pieces of rock of considerable size and w eight 
They ore thrown *p at intervals of a few minutes and 
with a crashing nevse. In ascending above the summit 
of the volcano they diverge gradually, assuming the shape 
of a sheaf Part of them fall back into the crater, but 
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many descend on the declivities of the mountain, when* 
they roll down with a tumultuous noise, or, bursting' 
asunder, cover the immediate vicinity with a shower of 
splendidly shining’ spark* But the greatest portion of 
solid matter contained in the column of smoke, consists 
of small pieces of solid matter, called scoria, of sand, and 
ashes By contemplating this column of smoke in the day* 
time the mind of the beholder >s oppressed by feelings of 
sinister foreboding, and its emotions are kept in suspense: 
but in tlie night it is filled with u sensation in which awe 
and admiration arc minified , lor the reflection of the 
light issuing Irom the lake ot burning lava m the crater, 
illuminates the column and imparts to it the tint of the 
c^puda oi a thunder-storm when illuminated by the set* 
titog tun. Tnc masses of flowing rocks rising and sinkv 
mg within this stream ot 4igbt greatly increase the 
grandeur ot Lius awiul though magnate ent sight 

W hen this speUucle has contnnnd tor some time 
without any perceptible variation, a change is observed 
giadually to take place The larger pieces of ruck de- 
crease in number and size, and at the same time the 
minute solid matter, especially the ashes, *tre astonish- 
ingly increased in con'ccpieme of this change the 
column oi smoke rising higher and liighei, aud when it 
has uttamed a great Elevation, its upjx. r C’ tremity begins 
to expand on all sides, until it 'forms a very extensive 
cloud of a circular form, winch appears m its middle to 
be supported by u tumparalii ely 'lender columnar shaft. 
The whole bears some resemblance to a Chinese um- 
brella, or a large mushroom 'I tie Italians compare it 
-with that kmd ol pine-tree winch bcun edible fruit, fre- 
quently nut with in lulv This tree is distinguished by 
us elegant shape, a slender and straight trunk, surrounded 
git its upjjer extremity by a circular crown, formed by 
nnmerous branches, divar^ntfc w nearly horizontal line# 
from the stem On that account liie Italians name it 
the pme This beautiful phenomenon, wiugli hardly Cver 
fails making its appearance towards the close of tho 
eruption, is an object ot admiration even iu the day -time, 
but in the dark night it presents one of the most im pre t 

YOL. II. Ik 
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•ire scenes of beauty which nature can afford. The 
column of smoke is converted into a magnificent column 
of fire by the reflection ot the light from the crater, and 
its interior is literally dotted by numberless shining 
points of great splendour, which ure the many millions of 
glowing grams ot saiul and ashes rising up and down m 
the column In the column, hut still more frequently 
in the cloud above it, flashes ot lorkiMi lightning are seen 
every moment in all directions, and are accompanied by 
thunder Aif< r this phenomenon ha* lasted tor some 
hours, the cloud imjieroeptibly vanishes, and the column 
of ushes gradually disappear* The eruption is at an 
end 

22 Most of these phenomena appear to liavr attended 
the first eruption of Mount Vesuvius, in 79 ot our acra 
We have ati account ot tins event m the letters of Pliny 
the >ou nger to his friend I'acitus Though this ac- 
count is not quite satisluctorv, according to our present 
knowledge of the subject* it must always lie read with 
great interest, a* it proves that the phenomena produced 
by thut eruption wen* on a much greater scale and much 
more destructive than cser lias been experienced in 
modem time*, and us it involved the death of Ins uncle, 
Pliny the elder, the famous author ol the Natural liis- 
torv 

“ My uncle,” writes *Plim, “ was at that time with a 
fleet under his command at Misenurn. On the 23rd of 
August, about one m the attemoon, mj mother (hi* 
sister) desired him to observe u cloud w Inch appeared 
to be of a very unusua 1 size and sliajie He went upon 
un eminence to view it more distinctly It was not at 
that distance discernible from what mountain the cloud 
issued, but it wife found afterwards to a*und from Mount 
Vesuvius I cannot give you a more exact description* 
of its figure than b\ comparing, it with a pine-tree, for 
it shot up in the Form ot a trunk, which extended itself 
at tin* top into a eort of branches This form was occa- 
sioned. I unasrimK by a sudden gust of air that mqielled 
it, the force of which either decreasing as it advanced 
upwards, or the cloud itself bemg pressed back again by 
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ks own weight, expanded in this manner It appeared 
sometimes bright and sometimes dark and spotted, as it 
was cither more or less impregnated with earth and 
cinders This extraordinary phenomenon excited my 
uncle's curiosity to take a nearer view of it He imme- 
diately ordered a light vessel to be got ready ; but as ho 
was coming out of the house w ith his tablets for his ob- 
servations, the manners belonging to the galley^atationed 
at Retina, entreated him by a messenger to come to their 
asstetawo, since that pluee being situated at the foot of 
Mount Vesuvius, there was no way lor them to escape 
but bv sea He therefore onion'd tlie galleys to be put 
to se«t, and went himself on board with the intention of 
assisting not only Kesina but several other towns 
situated uj>on that beautiful coast When hastening to 
the place, 1mm which others wote flvinar with the utmost 
terror, lie Peered directly to the i»oint of danger, and 
with so much calmness and presence of mind as to be 
able to make aijji to dictate his observations upon the 
motion und figure of that dreadful phenomenon He 
went so near to the mountain that the cinders, which 
grew thicker and hotter the nearer he approached, fell 
mto the ships, together with pumice stones and pieces of 
burning black rock. They were also in danger not only of 
running aground ov the sudden retreat ot the sea, but 
also from the vast fragments which rolled down from the 
mountain and encumbered all thefchore Here he stopped 
to consider whether he should return When the pilot 
advised him to that step he said, 4 Fortune befriends the 
bra*e, take me to Pomponianus ’ Pompomanus was then 
at Stubiae, a town serrated by a gulf, winch the sea, 
after several winding*, forms upon tfut shore The 
wind being favourable, m) uncle soon rt4R?hed the villa of 
• Pompomanus, w horn he found in the greatest consterna- 
tion , he embraced him with the gnitest affection, and 
exhorted him to keep up his spirits , and to dissipate his 
fears the more, he took a bath and safe down to supper* 
In the mean while the eruption from Mount Vesuvius 
flamed out in several places with much violence, which 
the darkness of the mgnt contributed to reader still more 
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visible and 1 dread ful, My uncle having tried to soothe 
the apprehensions oi his fnend, retired to rest and soon 
fell asleep The court which led to his apartment beinp 
in the meantime almost filled with stones and ashes, if 
he hail continued there any longer it would have been 
impossible for him to have made his way out, it was 
therefoie thought proper to awaken him He got up 
and wen^to Pompownnusand the rest of the company, 
who had not ventured to go to bed After a short Cbn- 
auJtation, it was resolved to leave the place and retire to 
the fields, as the loss dangerous situation They went 
out, therefore, having pillows tied u]>on their heads with 
napkins, which was all their defence against the storms 
of stones that fell around them Though it w r as now 
day everywhere else, where they were a deeper dark- 
ness pi evaded than in the most obscuie night, except 
that for moments it was dissipated by the flashes from the 
mountain They thought piopcr to go down iaitber 
upon the shore to observe* if the> might safely put to 
sea, hut they found the waves still running cxtiemcly 
high and boisterous Here my uncle having drunk a 
draught or two of cold wutci, threw himself down upon 
a cloth, which was spread tor him, when immediately 
the flames and a strong smell of sulphur, which was the 
forerunner of them, dispersed the reft of the company 
and obliged him to arise He raised himself with the 
assistance of two of his'Bcrvants, and instantly fell down 
dead, suffocated as I conjecture by some gross and noxi- 
ous vapours , for he had al wavs weak lungs, and was fre- 
quently subject to a difficulty of breathing. % 

“ Meanwhile 1 was at Misenum pursuing my studies. 
There had been for many days before some shocks of an 
earthquake, bu Ahoy were particularly violent the night 
after my uncle had left us They not only shook every- 
thing about us, but seemed indeed to threaten total de- 
struction My mother awoke me, and we went into a 
small court belonging to the house, which separated the 
sea from the buildings When it grew day the light 
was exceedingly faint and languid, and the buddings all 
•round tottered. As there was no remaining there with- 
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•at certain and great danger, we resolved to quit the 
town. Having got at a convenient distance from the 
buildings, we stopped m the midst of a dreadful scene 
of danger The carnages which we had ordered out of 
town, though standing on a level spot, were so violently 
pushed forward and backward that they cou)d not ho 
kept steady, even when propped by large stones. The 
sea also appeared to roll back upqp itself, and to be 
driven from its shores by the strong concussions of tho 
earth It is certain that the beach was considerably 
widened, and that many of the inhabitants of the sea 
were left upon the strand On the, other side a black 
and dread ful cloud, bursting With an igneous serpentine 
vapour, darted out a long train of fire, resembling dashes 
ot lightning, but much larger. Soon afterwards the 
cloud descending covered the whole bay, and wc could 
no longer see the island of Caprca and the promontory 
of Misenum The ashes began to fall upon us, but n» 
moderate quantities 1 looked back A thick black 
smoke, just beffind us, rolled along the ground like a 
torrent, and followed us Soon afterwards we were 
enveloped in darkness, not like the darkness of a cloudy 
night, or w ben there is no moon , but such as is in a 
close room when all light is excluded Nothing was 
then to bo heard °but the shrieks of women, the screams 
of children and tho cries of rnen , some calling for their 
parents, others for their children, others for tbeir hus- 
bands, and only distinguishing each other by their voices. 
Some bewailed their own fate, others the fate of their 
relation?, some wishing to die from the very fear of 
dying, some lifting up their hands to the gods, but the 
greater part imagining that the last and eternal night ' 
was come w hicii w as to destroy both the gods and the 
work! together. At length a glimmering light appeared. 
We imagined it to be rather the forerunner ot m ap- 
proaching burst of flames (as it really was) than the 
return of the day. However the £re fell at a great 
distance from us, and then we were .again immersed m 
darkness A heavy shower of ashes rained upon us, 
which we were obliged now and then to shake off, other- 
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wise we should have been crushed and buried in the 
heap. I supported myself with the consolation that all 
mankind was involved m the same calamity, and that I 
was perishing with the world itself. At last this dreadful 
darkness was dissipated by degrees like a cloud of smoke. 
The daylight returned, and even the sun appeared, but 
with a faint light, os when an eclipse is coming on Every 
object that presented itself to our eyes appeared changed, 
being covered with white ashes as with a deep snow " 
This account of Plmy, when compared with the de- 
scriptions of more recent oruj/tions of Mount Vesuvius 
or any other volcano, may be considered as an exagge- 
rated statement, especially that portion where he reports 
what happened in the viunity of Misenutn, thirty miles 
from the pluce of eruption But w hen it is remembered 
that by the volcanic matter then thrown up the towns of 
Pompeii, Herculaneum, and Stubiae were so buried that 
the highest parts ot the villas and jialaoes which they 
continued were not visible above ground, we can hardly 
doubt ot the correctness of his statements 

23 There is no object in nature* so calculated to create 
extreme surprise in our mind ns the force with which 
the subterraneous vapours uct in effecting an eruption. 
We know that at the eruption of Mount Vesuvius in 
1834 lls crater was filled with a succession ot layers of 
lava, which formed a nu«s ot least five hundred feet 
thu k, consisting of very hard and compact matter This 
moss was removed from the crater, to W'huh it was 
apparently firmly fixed, with the greatest ease, as the 
operation was not even attended by an earthquake We 
are totally unacquainted w ith the chemical nature of the 
clastic vajamrs bv which such extraordinary changes are 
effected From the immense force which stc&m acquires 
when confined and exposed to a degree of heat which 
continually increases its expansibility, it is supposed that 
this clastic fluid is more active than any othdfr in bringing 
about the eruptions , and this supposition is strongly sup- 
ported by the immense quantity of water which descends 
m rain from the cloud above the column of smoke, and 
which appears to be produced by the condensation of the 
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vapours accumulated in that part of the volcanic column. 
When, by the efrape of immense volumes of elastm 
vapour, the bowels of the earth have tieen efficiently 
relieved from the pressure, the eruption ceases, but only 
after having ejected large quantities of rocks, scoria, 
sand, ashes, and lava * 

' £ 24 During the eruption, but especially in the be- 
ginning, large pieces ot rock arc thrown up, as already 
noticed Many ot them are ejected at once, the dis- 
charges, however, ate not continual, but succeed one 
another at intervals of some seconds It is very pro- 
bable that these rocks do not proceed, from the intenor 
of the volcano, but arc the fragments ot the lava with 
which the crater was filled up previous to the eruption, 
Alter having been broken to pieces by the force of the 
elastic vapours, they are raised fioni their sites and 
ejected They are carried to a considerable dotation, 
and in descending some of them fall on the declivities of 
the volcano, whilst others return into the open crater. 
This explains softie facts which have been observed long 
ago 'though many of these rocks are broken to pieces 
on reaching the ground, by the great momentum they 
have acquired in descending from an elevation of some 
thousand feet, a considerable number of isolated lava 
rocks are met witft m single masses on the base of the 
volcano at spots where no stream of lava is found. They 
are mostly of small dimensions, but sometimes pieces are 
found ot five or even ten feet in diameter. Attentive 
observers state that such pieces of rock are enveloped in 
a thin qpat of more recent lava, assuming mostly the 
form of scoria, and that this coat is so loosely attached to 
the rook that it may be separated from it by the appli- 
cation of a small force. When the rocks return into the 
crater they are deeply immerged m the fluid mass by the 
momentum they have acquired, but they do not seem to 
expenenoe^ich a degree of heat as is required to con- 
vert them into a fluid, which is proved by the circum- 
stance of pieces of more ancient lav^ being frequently 
found imbedded w the streams of lava which have issued 
from the volcano in a fluid state. 
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23 All the solid matter which is emitted by vol- 
canoes consists of the same subsUmtft it is lava As* 
however, it reaches the surface of the globe under dif- 
ferent forms, these are distinguished bv different names 
The term scoria is applied to the smaller pieces of solid 
matter, which arc thrown up and reach the ground after 
passing tlnough the air These scoria in their surface 
resemble the dross of our furnaces or coke, being full of 
holes and consequently very rough and uneven Their 
ongin is not doubtful they are pieces of lava which 
have been detached from the Miifuoc of the melted mass 
ill the interim of .the volcano by the force of the clastic 
vapour These detached poit'ons of the melted matter 
are piobubly in a different btutc of liquidity when 
they are profiled into the »ir When the matter is 
very liquid, it UoMimrs a more or less globular shajie. 
Nmneroiio pieces ol seoua, however, are found which 
have the town of u pear, one extremity being rounded 
off, whilst the other is elongated pieces of such a shape 
mo called in ltuf> volcanic bombas ox 'Ictus The v are 
not usually of laige dimensions Though many have 
been found of the *i/-c of a clost*d fist, the greater number 
does not exceed that of a nut Sometimes, though rarely, 
they are so lurge as to weigh from fifty to sixty pounds. 
The finuller ones liave the most regular form They 
pass through the an with a hissing sound. Inr reaching 
the ground they break to pieces, when, during their fall, 
they have become so cold that their outer crust has at- 
tained some degree of hardness , but they arc commonly 
in such a state ot liquidity and softness that thqjr surface 
easily yields to pressure, and therefore they are flattened 
on that side on which they touch the ground, or take the 
impression of the body on which they chance to fall. 
Some of the poor people residing near the base of Mount 
Vesuvius, on observing such soft pieces, press coins or 
other hard objects into them, which th^ afterwards 
find an opportunity ot selling to curious travellers. 

Many pieces oHava, however, appear to be in a semi- 
liouid state upon ieav ing the crater, but not sufficiently 
non to assume the globular shape during their passage 
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through the air On the other blind, they have not at- 
tained such a decree of consistency as to exclude every 
kind of change occasioned by the resistance of the air. 
They are then distorted by this resistance, and at the 
same time puffed up by the vapours permeating their 
mass whilst cooling Such pieces assume very strange 
anti distorted forms before they reach the gtound, some- 
times resembling twisted cables, at others trunks of trees, 
or icicles, or other objects Many pieces of scoria of 
such forms arc found on the declivities of volcanoes and 
ir their vicinity 

By far the greatest quantity of scoria emitted by vol- 
canoes is of a mote minute si7e, and this kind is known 
in Italy by the name of lafnlii or lapdli These pieces, 
are m size like gravel , their surface is also extremely 
rough and uneven Their origin is explained in the fol- 
lowing way —Small pieces of lava become nearly cold 
and hard whilst being carried through the air to an ele- 
ction oi some thousand feet, when that state they 
are descending towards the crater of the volcano, they 
meet other pieces of lava ascending undei the impulse of 
the elastic vapours, and are again struck upward , thus 
they are repeatedly impelled up and dowjn, and by con- 
tinually coming into contact wuth other pieces of scoria, 
ore broken and divided into small fragments These 
rapilii ar#found m layers several fe**t deep in the vicinity 
of volcanoes, and are extensively used in the composition 
of that excellent mortar which is called Roman cement 

26 Nothing, however, is ejected by the subterraneous 
vapour is such immense quantities as volcanic sand and 
a>hcs They appe-ar to be two differcntAmds of matter, 
but are really the same substance W hen the substance 
consists of heavy, black, shining particles, it is called 
sand But more commonly it is composed of much more 
minute particles, and resembles fine dust or floyr ; it has 
then a much lighter colour, being either white or reddish 
or brownish grey As this matter greatly resembles 
white wood ashes, the term ashes has been applied to it. 
Sand and ashes, however, have been found to be properly 
lava, and differ onl) m tbc degree of comminution. The 
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sand riscmblts the laVa even in colour , but when that 
substance is so miuutely divided as to be converted into 
dust, it assumes a much lighter colour It is supposed 
that the origin of this substance is similar to that of the 
rapilli, both receiving their form by, the continujd attri- 
tion of the pieces of lava which meet one another in the 
air, and are brought into violent contact by the great 
force with which they arc impelled upward and down- 
ward But modem philosophers, taking into considera- 
tion the almost incredible quantities of ashes which are 
thrown, out at each eruption ot a volcano, do not consider 
tins explanation as- sufficient For it sometimes happens 
that streams of ashes continue to issue from the crater for 
several days in succession, and that the quantity ejected 
is so great as to fill the atmosphere in the neigh bom hood 
ot the volcano to such a degree as to produce a complete 
darkness, therefore another explanation of the origin of 
the ashes has been suggested It is supposed that a mass 
of lava m a state if great liquidity is suddenly exposed to 
a violent rush ot clastic \apour, in which event the lava 
must be converted info a froth, which, when ejected 
from the crater, is instantly divided into the most nnnute 
particles. 

The quantity of ashes which are sometimes thrown up 
by volcanoes can hardly be eompreltended. The town 
ot Pompeii was entirely buried under the ashes which 
were ejected from the crater ot Mount Ycsuwus in 79. 
The quantity w’hich issued from the same volcano in 1822 
was also astonishing The ashes continued falling for 
twelve days, and for four days they fell verj thick In 
places built nqp* the base of the volcano, as m Resina, 
Torre del Greco, uo*oo-tre-casc, the atmosphere was so 
filled with the dust, that the darkness produced by it was 
as intense as in the most obscure nights, and people were 
obliged to carry kinthorns when they left their homes 
It is stated that this happened even at Amalfi, a place 
whuh in a straight line is sixtecui miles distant from 
Mount VesuMus, *und separated from the volcano by a 
mountain -ridge which ri<es to more than four thousand 
feet m height. The inhabitants of that place were asto- 



TOLCAVOSS* 


134 

imbed that day did not dawn, and when they observed 
that sand and ashes Here falling* down from the atmos- 
phere* they were seized with a panic , lor they had not 
the least suspicion that Mount Vesuvius was m a state of 
eruption, and besides none of the inhabitants had ever 
, witnessed a similar fall of ashes. When the ashes had 
ceased falling, some jiains were taken m ascertaining the 
quantity of that material which covered the neighbourhood 
of the volcano, and it was found that on the declivities of 
the mountain it formed a lay cr of about three feet, and 
on the plain surrounding the bu«e of the mountain, from 
sixteen to twenty inches in depth • 4 

riiese heavy fulls of ashes are the most destructive 
phenomenon with which the eruptions of volcanoes are 
attended They cause much more damage than the lava, 
for th# injury resulting from the last-named material is 
limited to comparatively small tracts, which, being over- 
flowed hy the stony inu^s, are rendered unavailable to cul- 
tivation sometimes lor centuries. But the ashes when 
they fall in large quantities occasionally crush down 
buildings, cover up hamlets or towns, and choke their 
inhabitants Even wheq the quantity is not so large, 
they arc commonly attended with considerable loss of 
property, as they destroy large plantations of fruit-trees 
and vineyards, 'jftic ashes on reaching the ground are 
not dry , 4 they are soukod b> the moisture of the vapours 
issuing from the volcano, and in that state they possess a 
great degree of adhesion ; they therefore stick to the 
branches and leaves of the trees, w hich are covered by 
them with a thick coat To ascertain the quantity of 
ashes which may thus adhere to trees aiyl plants, a small 
branch of a fig-tree, having only three leaves and two 
Immature figs, was weighed when covered with the coat 
of ashes, and was found to have the weight of thirty-one 
ounces, when the ashes were removed, its weight did 
not exceed three ounces 

But, on the other hand, there is hardly any kind of 
manure which imparts to the soil sunh a degree of fer- 
tility, and that for a great length of time, as these vol- 
canic ashes. It kb stated that every kind of seed sown in 
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these ashes germinates much more quickly than in any 
other soil, and that plants vegetate with more vigour 
than in the most fertile mould. To explain this flfct it is 
supposed that the principle consists of a small 

quantity of as saturate) y combined with the 

ashes. ConH&ermg the great degm«|« -fertility the 
, ashes impart to every kind of sotl^jgainy 4irfehors,have not 
hesitated tx> express their connalp^m the most decided 
maimer* that all the damage produced by a fall oi volcanic 
ashes is abundantly compensated m a few years. The 
kneu&edgb oi this tact is sufhnent to account tor the cir- 
cumstatpe that hprdly any part ol the globe can be com- 
pared ift respect of fertility with the country surrounding 
volcanoes This is well known respecting the plain of 
Campania, suiroundmg Mount Vesuvius, and that of 
Catania, extending along the southern declivities okMount 
Etna In Soutli America, and especially in Tlcntral 
America, the inobt populous tracts are those Bituated in 
tlie vicinity ot volcanoes 

27 With what an a>tnmshing degree ot velocity the 
elastic vupours must rush out trom the crater of a volcano 
may be inferred from the elevation to which even large 
pieces of lava are raised by them JSir William Hamilton 
ohseived in 1775 that some pieces of rock did not begin 
their descent bofoie they had attained a height at least 
equal to that of the volcuno itself , the summit of Mount 
Vesuvius is nearly thice thousand eight hundred and fifty 
feet above the sea. During an eruption Qf Mount Etna an 
attentive observer ascertained that some pieces oi rock took 
twenty- one seconds in descending from the elevation they 
had attained to the top oi the volcano , they were conse- 
quently earned to a height of more than seven thousand feet. 

.But the less heavy matter, the scoria, rapilli, and 
ashes are* earned to a much higher elevation The co- 
iumn of smoke, which we mentioned m noticing the 
phenomena attending an eruption, is almost entirely 
filled with these f more minute solid substances In 
Mpne instances its # elevation has been measured with some 
degree of exactness, and it was found, that the cloud at 
xtA' upper extremity was six or seven miles distant from 
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the summit of the volcano. Some persons have assigned 
to it a muoh greater elevation. Incredible as such state- 
ments may appear, we are obtfeed to give credit to them, 
when the great distance* to which the 

ashes are earned by Jfce winds bfeMfcjr tliey descend 
to tffe IkArafef 1 ' the grob^. The €r«$p historian Pro- 
copius states Sat doping m ei uption of Mount Vesuvius 
(472) its ashes wew^^pwrned to the tow u of Constan- 
tinople. Accordmg to the statement of Sir WjBam Ha- 
milton, in 1794, ashes or Mount Ycsuvtti* defended on 
some parts of C&labna, and tell at a place not 

less than one hundred and lorty mjles c^UriHPwtim the 
volcano There are instances on ictord of asSfer ejected 
by Mount Etna being carried to Malta, though the dis- 
tance between the two places exceeds one hundred and 
tweigy miles. Still moie astonishing is the fall of vol- 
canic ashes on the inland ot Java, which happened m 
l # 15, and is mentioned by Sir Thomas Raffles It pro- 
ceeded fi om the volcano oi Sumbawa, which is about 
two hundred ortd eighty miles distant from the eastern 
extremity ot Java Yet the quantity of ashes which fell 
on the eastern districts ot this island were suthcient to 
form a layer eight inches deep 

One oi the most lernarkable tails of ashes was that 
which descended on the island ot Barbadoes on the 1st 
of May, 1812 The day previous to that date, an erup- 
tion ot the volcano of St Vincent occurred, and the 
detonations with which the breaking up of the volcano 
was attended, were so intense that they were beard in 
the lslqpd ei Barbadoes As it was during the war, they 
were taken for the tiring ot cannon. On the morniDg of 
the 1st of May a dark cloud was observed advancing to- 
wards the island from the west A short time afterwords 
it descended and envelo{icd the whole island in the deep- 
est darkness, accompanied with a vciy heavy tall of ashes 
Persons who were out ot doors were unable te see the 
trees, under the foliage of w hich they had taken refuge , 
m the bouses it was not possible to extinguish the open- 
ings of the windows Tne ashes continued hilling till 
noon, and then the quantity which had descended had so 
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increased, that the branches of the trees were bent to the 
ground, and the canes of the sugar plantations were 
crushed. This phenomenon excited a great deal of 
astonishment, partly on account pf the distance of the 
two places, which exceeds a ffunqged miles , but still 
more from the circumstance,** that the ashes had been 
carried against the trade*wind, which in these parts, 
particularly at that season of the year, is very constant 
and blows with considerable force. No satisfactory ex- 
planation can be given of this strange event, unless by 
supposing that the elastic vapours, on being released from 
the bowels of the .earth, escaped from the crater of the 
volcano with such an impetus as enabled them to carry 
the ashes through that region of the atmosphere in which 
the trade-winds blow, and to raise them to the elevation 
m which, according to the theory of the trade-winds, a 
current of air exists in a direction diamctncally opposed 
to that of these winds 

28. In enumerating the phenomena with which an 
eruption is attended, it was stated that Wards its close 
the column of smoke rises to an immense elevation, and 
expands at its upper extremity uniformly on all sides, so * 
as to form a circular cloud of immense diameter resting 
on a proportionally slender and very high column The 
constant recurrence of this phcnomerlbn has, of course, 
excited the attention of natural philosophers, who try 
to explain it m the following manner when the ashes 
earned up by the elastic vapours attain a great elevation, 
they begin to descend towards the crater by the effect of 
their gravity as soon as the force of the elastic* powers 
begins to decrease. When thus descending they meet 
in their way the ascending ashes The elastic vapours 
which propel these ashes upward, resist the impulse which 
has been imparted by their gravity to the descending 
particles, ana compel them to rise again As, however, 
the mass which they have to sustain is in this manner 
greatly increased, the clastic vapours are unable to over- 
come entirely the resistance opposed to their rising in a 
perpendicular line, and a portion of them is thus pressed 
out on the sides. Tins process going on tor some time, 
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tbe upper extremity of the column begins to spread, and 
by degrees forms m the air that hanging circular roof on 
the top of the column 

In this cloud phenomena are constantly observed 
which apparently erggmate in electricity. Flashes of 
forked lightning, frequently a dozen at once, are seen 
rushing through the cloud in zigzag lines in every direc- 
tion, and they are attended by a rolling thunder, which 
may easily be distinguished from the rumbling noise pro- 
ceeding from the bowels of the volcano Though all 
circumstances concur to impart to these phenomena an 
electric character, the naturalists for some time doubted 
whether they owed their origin to electric matter. They 
were rather inclined to consider them only as explosions 
of inflammable gases Such explosions, however, could 
not kill persons at a great distance from the spot where 
they originated This has, however, sometimes happened. 
Thus it is recorded that, during an eruption of Mount 
Katlugia, in Iceland, in 1755, the lightning originating 
in the volcanic cloud killed eleven horses and two per- 
sons, and some locks standing in their way were per- 
forated with cylindrical holes. This proves them to be 
real electric phmomena 

Their origin may be also satisfactorily explained by the 
well-established laws of nature By numerous experi- 
ments it has been proved that electricity is developed 
when aqueous vapours are condensed and converted into 
water, or when w ater passes into steam It can hardly 
be questioned that the first kind of process is continually 
going on m a volcanic cloud of such dimensions. We 
cannot doubt that the condensation of hot vapours must bo 
very rapid along the periphery of the cloud where the 
vapour comes into contact with the much colder air of ; the 
atmosphere surrounding the cloud. In this part of, tbe 
cloud therefore the electric phenomena ought to be very 
frequent, almost incessant, and so it is The most exact 
observers state unanimously, that the strongest flashes 
of lightning are observed to spring from near the outer 
edge of the cloud, and that usually they thence pass to- 
wards its centre. 
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29 . The most remarkable of the volcanic productions 
is the lava It has been stated that, a long tune before 
an eruption takes place, small quantities of lava frequently 
issue from the cone of eruption in the middle of the 
crater, and that its cavity is gradually filled up by them. 
It has also been noticed, that when no cone of eruption 
is formed m the crater, the lava"feometimes forces its way 
through the sides of the volcano before it succeeds in 
breaking open the centre ot the crater, llut by far the 
largest quantity of lava is emitted during the eruption. 

When a cone of eruption exists m the crater the ap- 
proach of the eruption is indicated by the appearance of 
fire, v» Inch is observed for many days or even weeks on 
the top of the mountain This is not an actual fire, but 
only the reflection of the melted and hot masses which 
are alternately ascending and descending in the volcanic 
chimney The light issuing irom them is reflected by 
the \apours, which are continually evolved from the 
burning muss and escape through the orifice of the 
chimnc 

The lava is for a long time ascending and ? deseending 
in the volcanic chimney beiore it rises so high as to 
attain its orifice, and, running over the 1 im of the crater, 
descends on the declivities of the vqlcano to the lower 
countries This delay is easily accounted for, when it is 
considered that it is by the increase ot the expansive 
]X)\vers of the elastic vapours that the lava is expelled 
ii otn the bow els of the volcano These powers are doubtless 
continually on the increase When their intensity is con- 
siderably augmented thev press on the lav a in the*volcamc 
chimney and raise it to some elevation, but soon find the 
means of escaping through the liquid matter in the form 
of vajiours and smoke When, however, the vapours 
have lor a longer time been exposed to a very intense 
degree of heat, thCir expansi nty is augmented to such 
a degree that they are enabled 10 raise the whole mass of 
Java to a great elevation, and to fbnn a counterpoise to a 
column of such matter several thousand feet in height. 
Then the lava is pushed up to the very orifice of the 
chimney, and overflows the rim of the crater. 
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80. The manner m which the Java runs from the crater 
is bo natural that it does not require to be farther noticed. 
But when it breaks out of the hides of the volcano, this 
event is attended by some phenomena which deserve to 
be noticed. It frequently happens that a lateral erup- 
tion takes place whilst the lava is running out from the 
crater at the top. In suah a case it ceases flowing from 
the crater, and though the other phenomena of the erup- 
tion continue, they are commonly observed to ubate per- 
ceptibly. The lateral eruptions are effected by means of 
rents It would appear that whilst the lava is gradually 
raised higher and higher m the voleame chimney by^the 
increased expansion of the clastic vapours, and conse- 
quently presses with greater force on its sides, it often 
happens that at some spots the sides of the mountain are 
not strong enough to resist the pressure They give way 
at such places by bursting open and forming a chasm. 
These chasms are sometimes of great length During an 
eruption of Mount Etna u chasm was formed which 
began at the top^)f the cone and extended for more than 
ten milc9 toji place called Nicolosi Before Mount Ve- 
suvius openwi its crater m 1794 its western side burst 
with a chasm, which, at its upper extremity, was two 
hundred and forty feet wide and more than three thou- 
sand feet long. 'Hie bursting of these chasms is accom- 
panied with a very loud crash. As these chasms extend 
tar below the level which the melted matter has attained 
m the volcanic chimney, the lava presses into the opening, 
but as the pressure, of course, is greatest at the lowest 
extremity of the chasm on which the w hole column of 
lava m the chimney above it presses with all its forc< , 
the lava issues from that spot m greater abundance and 
with great violence. Consequently an opening of con- 
siderable dimensions is soon formed. The lava in the 
chimney sinks down to the level of this opening, sod a 
portion of the elastic vapour soon finds its way through 
it. These outpourings bring with them scona atid ashes, 
which are lodged on the sides of the*opemng, and thus 
a cone of eruption is soon formed. Bat when bo much 
of the melted matter has run oift through this cone of 
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eruption that the mass in the chimney sinks below it* 
level, the flow of the lava, of course, ceases, and only 
scoria and ashes are thrown up, by which the cone of 
eruption is considerably increased m size. Now it occa- 
sionally happens that the opening in this cone of eruption 
is blocked up either by an accumulation of scoria and ashes, 
or more probably by a portionibf the lava getting so cold 
as to lose its liquidity As soon as this vent is closed 
the heat m the chimney is increased, and with it the ex- 
pansion of the subterraneous vapours. This again raises 
the mass in the chimney, and the consequence is another 
pressure In such circuinstarce the old chasm opens at 
a lower point, and is prolonged towards the base of the 
volcano At its lower extremity lava runs out, and another 
cone of eruption is soon formed, which lies below the 
flist on the same line This process is sometimes re- 
peated several times On the declivities of Mount Etna 
twelve such cones of eruption are found lying one below 
the other in a straight line It is reasonably conjectured 
that they have been formed by the sime chasm, which 
must therefore have been subjected to tw^ve breakings 
up. Several of them are also met with on the sides of 
Mount Vesuvius When these cones of eruption are ot 
small dimensions, it commonly happens that they disap- 
pear after a time, the loose matter oi which they consist 
oemg dispersed over the adjacent grounds But there 
are still many found which arc of considerable size. 
When by the lapse of time and the effect of the atmos- 
pheric moisture the volcanic matter forming their surface 
lias been decomposed, and changed into a nth mould, 
these hills soon become covered with vegetation, and are 
generally found overcrown with bushes and trees. In 
such a state these conical hills impress a peculiar character 
of beauty on such volcanic regions. 

31 It is a remarkable fact that the frequency of the 
eruptions appears to be m an inverse proportion to the 
height of the yolaanoes The lower the volcano, the more 
frequent are its emptious Those volcanoes w hieh are per- 
manently active, as Stromboli on the Lipan islands, and 
Jaalco in Central Anyroca, are comparatively only large 
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hills. The first-mentioned oF these two volcanoes attains aa 
elevation of only 2878 feet above the sea level Mount 
Vesuvius is but about a thousand feet higher, yet its 
eruptions occur only at intervals of many years They 
are, how ever, much more frequent than those of Mount 
Etna, which rises to 10,280 feet The Peak of Tcneriife, 
which is 12,380 feet high, very rarely has an eruption, 
and the colossal volcanic cones which crown the great 
masses oi the Ecuadorian Andes, do not exhibit a 
decided activity more than once in a century. ^ 

Not less remarkable is the fact, that from the volcanoes 
of small size the lava always flows off by the crater, but 
in those of larger dimensions the heated matter is fre- 
quently discharged by lateral eruptions From Mount 
Stromboh the lava always issues from the crater, and 
never by a lateral rent In Mount Vesuvius both kinds 
of eruption are in most cases united. Sometimes all the 
volcanic matter is thrown out fiom the crater, but fre- 
quently one or two lateral rents are formed, from the 
apertures of whicS large quantities of lava arc discharged. 
In Mount Ejna the lateral discharges of lava are much 
more frequent than those from the top of the volcano. 
Dolomicu thinks that the eruptions from the crater at the 
top are in proportion to those by lateral rents as one 
to ten The Peak* of Tenenfle, as far as our historical 
knowledge reaches, has never discharged lava from tho 
crater at its top, w'hich appears only as a solfatara of 
moderate activity , its lava has always been ejected by 
apertures m the sides of the mountain. The largest 
volcanoesnn the world, as those of the Andes, do not ap- 
pear to throw out lava , for with the exception of Mount 
Antisana, at whose base Humboldt observed a small stream 
of lava, he could not discover that substance in their vi- 
cinity The volcanic matter issues from them only in 
the form of scoria and volcanic ashes. • * 

These two facts appear to be connected with each 
other, and to arise from the same causa. Perhaps they 
may be explained by supposing that the differences men- 
tioned depend on the state of liquidity in which the 
‘volcanic matter reaches the orifice, of the chimney. In 
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low volcanoes the melted mass Is nearer the seat of heat, 
and consequently it enters the chimney and rushes out of 
it m such a state of liquidity, that it never possesses that 
degree of consistency which would be required to shut 
the chimney and crater completely Therefore these r 
smaller volcanoes never have their activity interrupted* * 
In volcanoes of middling si/e, as in Mount Vesuvius und 
in Mount Heela, the melted matter reaches the orifice of 
the crater in such a state ofliqmdity only when the heat 
in® the interior has attained a great degree of intensity 
When this heat begins to dimmish, the melted matter 
gets cold on its 'surface and consolidates, and thus the 
volcanic chimney is blocked up, and does not re-opon 
until the heat in the interior has again acquired bucIi in- 
tensity as to melt the lava, and to break its upper crust i 
by the expansive jiower of the elastic vajiours The volca- ’ 
nocs which exceed ten thousand feet m elevation, have 
the orifice of their volcanic chimney so far fiom the focus 
of heat, that the lava which obstructs the passage can 
only be melted and thrown out in extraordinary cases , 
and even then it more frequently breaks through the 
sides of the volcano, than through the crater at the top. 1 
The colossal volcanoes of the Andes have their roots m 
an extensive mountain-mass, w hosc^elev ation above the 
sca-levcl varies between eight and ten thousand feet The 
melted matter in their volcanic chimneys must therefore 
ruse to that elevation before it can break out at tlie 
base of the volcanic cones Ere it attains such a height, 
it may be supposed to have become so cold as to be 
hardly liquid, and therefore no lateral eiuptioni appear to 
have ev or occurred, except at the base of Mount Antisana, ' 
as already observed. At a great distance below the 
orifice of the chimney, the surface of the melted matter 
in the bowels of the earth has probably acquired a degree 
of consistency bordering on that of a solid body The 
liquid matter is oovered with a solid crust, like the water of 
our lakes in win4er with ice The elastic vapours rushing 
up from below break this crust into pieces, and raise it 
m the chimney , but its gravity prevents it from be- 
ing ejected, until the pieces of the rbek are broken into 
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scona or even converted into ashes by being tossed about 
for a length of time in the volcanic chimney. This 
theory is perhaps sufficient to account for the fact, that 
these volcanoes never emit lava, but only immense quail* 
*ii ties of scoria and ashes. 

1 32. The manner in which the lava is disgorged from 

‘the crater of an intermittent volcano during an eruption 
has not been observed, on account of the danger with 
which any approach to it at that time is attended , but 
the breaking out of the melted matter from lateral rents 
has frequently been seen. It would seem that the velo- 
city with which the lava rushes from* such an opening 
is in an inverse proportion to the elevation of the opening. 
The less elevated the opening, the more rapid the rush 
of the burning stream, When, in 1794, Mount Vesuvius 
made one of its most memorable eruptions, the lava 
issued in the night from an opening which was only 
one thousand six hundred and fifteen feet above the sea. 
Many persons w ho observed it from the flat roofs of the 
town of Naples, Stated that they had seen the burning 
mass shot out from the opening in parabolic lines. Sir 
William Hamilton had, in 1767, an opportunity of ob- 
serving such an eruption, and describes it in the follow- 
ing manner — 14 On a sudden I heaid 4 violent noise, 
and, about a quarter* of a mile off the place where I stood, 
the mountain split, and with much noise from this new 
iriouth a fountain of liquid fare shot up many feet high, 
and then like a torrent ran directly towards us. The 
earth shook and at the same time a torrent of pumice- 
stones fell* thick upon us , in an instant clouds of black 
smoke and ashes caused almost a total darkness , the ex- 
plosions from the top of the mountain were much louder 
than any thunder I ever heard, and the smell of sulphur 
was very offensive ” All eye-witnesses agree in stating, 
that the lava issues from the lateral rests with a violent 
rush. This probably is partly the effect of the great 
pressure with which it is driven out/gnd partly of the 
state of extreme liquidity of the melted ^natter. 

33. At a short distance from the opening the lava be- 
gins to run with a regular current, similar to the water m 
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a river. At it* upper end, the stream is of narrow width, 
but it grows wider in proceeding farther downward. 
Whenever the liquid mass meets with an obstacle to its 
straight course, it divides into two or more branches, 
which, however, usually join again somewhat lower down. 
When the surface over which the stream runs presents a 
steep descent, the liquid mass shoots down in a cascade, 
and after having collected below it, it continues flowing, 
until a depression m the ground, nr the diminished decli- 
vity of its surface, puts a stop to its farther pi ogress. At 
the lower exticnnty of the stream, the matter unites so 
as to form a pond or lake Sometimes, however, as is 
frequently the ease with the lava of Mount Vesuvius and 
Mount Etnu, the stream reaches the sea, and, in pounng 
its contents into the water, encroaches on its dominions 
In day-time, unless the observer is quite close to the 
stream, the lava has no appearance of fire; only a white 
thick smoke is seen, which marks its couisc. At night 
it affords a most magnificent spectacle, that of a burning 
river descending fioin the declivity of*, mountain 

34 During its course the liquid matter undergoes a 
succession of changes Having been exposed to the air 
for a short time, the lava begins to lose a portion of its 
heat by radiation, and assumes on its surface a greater 
degree of consistency. The heat wTucli is evolved fiom 
the mass soon diminishes so much, that the lava may be 
closely approached w ithout danger at no great distance 
from the spot where it left the mountain At such places* 
expenments have been made to ascertain the degree of 
consistency of the matter. Large stones thrown on it 
with great force do not sink , they moke but a slight im- 
pression, float ou the surface, and are carried down the 
stream Some attempts have been made to push a sharp- 
pointed stick into the running matter, but they weic 
attended with very little effect, the impression was hut 
slight, though the lava appeared to be us liquid as water. 
In this state the jwatter runs very regularly, and almost 
without a noise # '1 he only sound which is heard is a 
kind of bubbling, produced bv the evolution oi the va- 
lours from the hot matter I ronrlime to tune a crack- 
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ling fs audible, which arises from the lata passing* with 
greater force at some places. These feeble sounds, and 
the quiet flow of the red-hot masses, contrast in a very 
striking and not unpleasant manner with the continual 
and thundering explosions on the top of the volcano, and 
j the loud crashmgs proceeding from its interior 

Lower down, the surface of the lava assumes a different 
aspect When the consistency of the matter has so far in- 
creased as to impart to the upper layer a considerable degree 
of viscidity, its surface begins to be partly covered with 
solid matter of a peculiar form and desen ption The heat ia 
evolved from the mass in the form of bubbles of vapour. 
These bubbles in passing through the viscous layer raise 
a portion of it, impressing on the raised matter their own 
form Many of tnese protuberances are solidified during 
the process, and the stream appears to be strewed with 
little eminences of a conical form, which at their highest 
point are perforated by one or more small openings, by 
which the vaf >ours find a vent When, however, the 
matter has not aftamed that degree of consistency com- 
pletely, only the most elevated portion of the protube- 
rances are solidified, and the lava being still soft gives 
way Then the cone-formed eminences fall into thestream, 
where they preserve their shape, forming small funnel- 
shaped depressions, which bear some resemblance to the 
eddies which are observed near the pillars of bridges. 
Some of these depressions are several inches in diameter. 
Thus the surface of the burning stream is by degrees 
Covered with alternate eminences and depressions, flow- 
ing dowit with the current, which imparts to the whole 
mass a very peculiar aspect 

Still farther dow n it is found that the stream of run- 
ning lava is bridged over by a layer of scona This 
change is produced in the following mode From the 
sides of the slowly advancing mass hoi scoria falls down, 
which by degrees accumulates on its sides so aft to form a 
dyke, similar to those dykes by whiqh rivers are pre- 
vented from inundating their adjacent countries. The lava 
now begins to run in a channel of its own construction. 
When die dykes oh the 6ides have been raised by the 
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continual addition of new scoria to such an elevation that 
they are equal in height to the* upper surface of the 
stream, the bridging over of the mass begins from either 
side. The pieces of scoria .which are floating on the^sur- 
ificc of the mass are arrested by some projecting piece 
united to the dykes, and are soon cemented together by 
the heat radiating fiom the mass below Other pieces of 
scorn are soon attached to them m the same way, and 
thus layers of scoria are formed on the surface of the run- 
ning lava, which piaduully approximate to each other 
until they meet in the middle and are united The lava 
then begins to run beneath an arched vault It some- 
times happens that the la\a having left the vault is not 
succeeded by any body of running matter The vault 
pieserves, of course, its form, and thus it happens that 
hollow cylinders or pipes of great dimensions ore fre- 
quently met w ith Sir William Hamilton describes se- 
veral cylinders of this kind Their outer surface pre- 
sented the greatest imaginable roughness and unevenness, 
but in the interior he found their sides as smooth as if 
they had been polished, which he with reason ascribed to 
the hot lava having for many weeks run through them. 
At many places he found large pieces of indurated lava 
attached to the sides or upper surface of the vault, and 
monj of the rents which occurred there were incruBted 
by heautitW efflorescences of salt Some of these cylin- 
ders have been fouud fifty yards long and upwards In 
some ports of Iceland they are very numerous. 

The forming of these pipes > how ever, can only take 
place when the lava descends a declivity having# regular 
slope. As this is rarely the tuse, the hollow cylinders of 
lava are not of fiequent occurrence When tile alope is 
irregular, as is commonly the case, the upper port of the 
vault i§ broken down, and separated into many pieces. 
These large pieces«of scoria, of course, fall on the run- 
ning lava* tfhd arc earned away with it. They rapidly 
increase in number by the accession of other pieces ; so 
that at last the whple surface of the stream is completely 
covered with them When therefore a stream of lava 1* 
ewunCd near its termination, tins matter, which near it» 
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owing fiery mass, appears to be nothing but 
dretp of black rough pieces of scorn, huddled together 
In an irregular manner, but which are in continual 
motion* When these pieces jostle and are premed 
against each other they omit a peculiar sound, not unl£fc* 
that produced by small pieces of glass -tossed together. 
Only where a small interstice occurs between the masse* 
of scoria can the red-hot lava be perceived flowing under 
the blade layer. It sometimes happens that whilst the 
great mass is slowly con timing its course, a portion of it 
is detached, breaks through the dyke, by throwing the 
scoria aside, and running out with the »pure closer colour 
of fire, alarms the looker-on who chances to have ap- 
proached too close to the spot 

35. There is probably no other liquid matter which 
is possessed of such a ‘degree of cohesion as, the running' 
lava We must come to this conclusion, when we 
find that this matter does not spread over the inclined 
{jane down which it runs, but forms a ridge, having 
exactly the shapd of an embankment, or a rampart with' 
regularly sloping aides. The ndge has commonly a con- 
siderable height. Even, small streams of lava are found 
to rise from ten to twelve feet above the adjacent ground. 
Larger streams are sometimes from forty to fatty fegt high. 
Thfa lava which isfiied from the Skaptaar Ypkut wa# at 
gem*, iflaces from -ninety to a hundred feet above the- 
ground over w hich it bad flowed 

' It must not, however, be supposed that the who)* mass 
of hnva advances with the same degree of rapidity. That 
portion which forms the upper surface runs quicker than, 
that which flows near the solid surface Oi the earths Thii 
portion of the stream has not only to overcome the pres- 
sure of the mass above it, but also the inequalities of the 
ground over which it passes. Its progress is therefore 
considerably slower The effect of this & that 

the upper layei£ are always sliding Over flfoafe Most 
them and consequently it is found, j*t dhe fes- 
trenuty of the stream, that the lava adVjfceer by fib* 
upper layers involving tBia lower odes. As^fftemsan-' 
tune quantities of scoria ire falling down fads tfcfif upper 
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layer of the stream, the descending lava finds its wsy f 
fcwed, as it were, by such piece* of volcanic jnatter 
When therefore a stream of lava is examined after it ha* 
ceased flowing, it ift found that not only are its surftao 
tad sides covered w ith scona, but also that it rest* on a 
stratum of such volcanic matter, which, however, itf finply 
attached, to the iavh, the scoria having been partially 
remejted by the "hot matter which covered it 

86. In several accounts of volcanic eruptions^ instance* 

are mentioned in Which the lava has been observed flow* 
ing up-hill. Tins phenomenon i* explained asibllows. 
When the flowing stream of lava arrives in its progress 
at tui eminence elevated several feet, and is therefore 
compelled to change the- direction of its course, St Cannot 
be effected suddenly on account of the heaviness of the 
matter and its cohesion. Meanwhile it is pressed fprward 
from behind by the whole mass which descends from the 
place of eruption. By means of this pressure it is forced 
in a straight line up the eminence opposing its* progress 
until it can escape on one or the other side Atluefc 
places therefore it appears to flow up-fyll This ^ also 
the reason why hills of lava of considerable dimensions 
are met with at places where the matter has been Cbm* 
pel led to ascend by any such cause. ' 0 y 

87. Another'phenomenon has still more attracted the 
attention of eye- witnessed, and exercised the ingenuity 
of natural philosophers. When a running stream of lava 
approaches* high wall which extends exactly acrosd its 
epune it does not touch it, but^tops at a distance of a 
few inches. When that enormous mass of lavtfwas de- 
scending from Mount Etna, in 1669, which partially de- 
stroyed < the town of Catania, it advanced to the strong 
walls of a convent of Benedictines, but turned agide 
without touching them. This fact was considered * as a 
miracle by the inhabitants At the same time the £a$tle 
of Catania was surrounded by high masses of lava, wjpeh, 
after having filled up its moats containing sea-water, 
stopped a very short distance from the walls. In 1808 
an eruption took place m the island of St George, on* 
of the Azores. One of the streams of lava ran to tU 
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convent of t^e Ursullne nuns. At its approach the guns 
appeared on the walls with the image of their saint, end 
when the lava had approached close to the walla it turned 
aside and flowed into the sea. -This wins of course also 
. considered as a notable miracle. Philosophers, r^6ctin$ 
4 such an explanation, have accounted for t£»e phenomenon 
in a different way. They say that this singular fact is to 
t J>e ascribed to the resistance produced by the aqueous 
vapours ynich evolve from the slowly advancing mass. 
These vapours ore compressed in the narrow space 
between the lava and the walls, froyi which they can 
only escape at the top. Their expansibility is thus in- 
creased to such a degree that they are enabled to Btop 
the progress of the mass and to turn it aside. 

38. In some accounts ol eruptions it is stated that 
flames have been seen issuing from a stream of lava . it 
Was therefore formerly supposed that the lava contained 
inflammable matter. But modem writers have discovered 
that these flames hro to be ascribed to the combustion of 
heterogeneous matter When the lava reaches such 
parts of the country as are covered with vegetation, all 
the grass and plants are dned up at its approach by the 
heat evolved. The scoria falling down from the ex- 
tremity of the advancing lava pushes these dry vege- 
table matters forward, so that after a time a heap of xt hr 
seen in front of the stream. Now it must sometimes 
happen that these heaps of dry grass come into contact 
with the red-hot lava, and then they take Are m an In-* 
slant, and produce the flames that have been noticed. 

When a stream of lava comes into contact with fc large 
tree, jt sometimes occurs that the lava touches die tree 
only on one side. In such a case that side of the tree' 
which was m contact with the lava is converted rate 
charcoal, whilst the other continues to* vegetate. When 
the tree is surrounded by the lava, the heat radiating 
from the mass causes that part which iseibove the stream 
to take fire, and it is consumed with flames resembling 
flashes of lightning. But the lower part of the trunk, 
which is suddenly enclosed on all sides so that the access 
of air is excluded, is not consumed ; its exterior parts are 

H 2 



162 CURIOSITIES or wctsjcal geography. 

converted into charcoal, whilst the pith is dried npu v fi 
is therefore not a rare occurrence to find charcoal fifed 
brown dry pieces of wood imbedded in the lava When 
by the lapse of time these imbedded trunks have been de- 
cayed by moisture and other causes, the lava is found to 
be perforated by a number of perpendicular cylindrical 
holes, resembling exactly the form of the trees. 

Occasionally a very loud report, similar to the firing 
of a cannon, attended with a flash of lightning, is heard 
to proceed from a stream of lava. This happens when the 
lava runs over a gwampy ground or a very moist so*]. 
The sudden conversion of the water into steam and ita 
dccomjKJsition, produce a commotion which for some mo- 
ments is able to stop the progress of the stream The 
stc&m breaks with great noise through the mass, tern's 
asunder the crust of scoria winch envelopes it, and throws 
both the lava and the scoria into great confusion. As a 
portion of the steam is decomposed the hydrogen ex- 
plodes and produces the loud report above mentioned, 
with the accompanying flash. 

30 The influx of the running lava mto the sea has 
jgiven occasion to many elevated ]>octic&l descriptions. It 
19 represented as an awful sjwclacle, as a struggle be- 
tween two inimical elements Hut in all these pictures 
t|ic event is much exaggerated, though the facts which 
give rise to them arc true to a certain extent. When 
the hot lava reaches the sea, the wator with which it 
comes into immediate contact is suddenly raised to the 
boiling temperature. It is consequently converted into 
steam, which process is attended with a loud hissing 
sound. But as by the conversion of the water info 
steam a great quantity of oalonc is absorbed, the cold 
which is thus generated speedily converts the surface of 
the glow ing mass ipto a thick and solid crust, by which 
all communication between the liquid lava and the see 
is directly intercepted. Then the sea-water sinks, of 
course, Mow the polling poiut The hardened lava is, 
however, pushed farther into the sea by the succeeding 
masses, and thus the sea is compelled to recede. In this 
progress the lava frequently splits, but in the same mo- 
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went the aqueous ▼spoors issue from the rent with such 
ft violence that the water » prevented from penetrating 
into its recesses. Whilst this process is in action the 
water becomes turbid to some distance from the lava, and 
fish which chance to be in the vicinity are killed 

The masses of lava which are thus protruded into the 
sea are sometimes of very considerable dimensions At 
the eruption of Mount Vesuvius in 1794, a stream of 
lava, after destroying the town of Torre del Greco, en- 
tered the sea, and drove it back to a distance of 380 feet 
from its former shores The width of this mass is, ac- 
cording to an exact measurement, 1204 feet It is elevated 
fifteen feet above the sea, and is behoved to have an 
equal depth under water The lava therefore which en- 
tered the sea during this eruption forms a moss of more 
than thirteen millions of cubic feet The streams of lava 
flowing from Mount Vesuvius which have reached the 
sea arc numerous, as may be inferred from the fact that 
the eastern shores of the bay of Naples, between Portici 
and Torre dell’ Annunziata, which two places are about 
ten miles distant from each other, are formed by a suc- 
cession of promontories composed oftava, The same ob- 
servation applies to the eastern shores of the island of 
Sicily, where the^past between Taormina on the north and 
Catania on the south, a distance of more than thirty mtles, 
consists of high cliffs of lava, with only a few spots be- 
tween them of low tracts of moderate extent covered 
with a soil deposited by the sea At some places, as for 
instance near Aa Reale, these lava cliffs are more than 
fifty fedt high 

40 In the published accounts of eruptions we find 
that particular care has been taken to notice the velocity 
with which the stream of Im adfftnced By comparing 
these statements it is found that the difference in this 
respect is verf great As an instance in which the lava 
ran with extraordinary rapidity that of Mount Vesuvius 
in 1794 may be adduced This stream of lava took oedy 
six hours to run from the spot of the^eniption to the sea, 
a distance of more than four fades Much greater still 
was the velocity of that stream which, m 1804, broke oat 
from the southern declivity of Blount Vesuvius. It is 
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said that it moved forward with the rapidity of wind. In 
a lew minutes it had reached the vineyards, and an 
author asserts that in four minutes it passed over a spaco 
of three-quarters of a mile in length, though the slope 
over which it ran was very gentle It appears that in 
these two instances the lava broke out at a place not 
greatly elevated above the level of the sea, and that in 
such cases the lava is possessed of a very high degree of 
liquidity, which of course must greatly promote its rapid 
progress, perhaps more so than a greater declivity of the 
descent The above-mentioned stream reached the sea 
five hours after it had issued fiom the volcano. As the 
melted matter had its consistency continually increased 
by the radiation of the heat and its exposure to the at- 
mosphere, it is evident the stream runs slower the farther 
it advances from its source. This appears also to be the 
reason why the streams ot lava get wider in proportion 
as they advance fiom the spot where they loft the 
volcano 

Numerous instances are also recorded of streams of 
lava which advanced very slowlv. A still living ob- 
server found a Btretni on the declivities of Mount Etna 
which had continued flowing for rune months, and did 
not ad vance more than five feet in twenty-four hours It 
is stated that a stream of lava broke out at the base of 
Mount Etna m 1614, which continued m motion for 
ten years, and in tins time did not advance more than 
about two miles. 

41. The philosophers who have made the phenomena 
attending eruptions an object of their most assiduous 
researches, have been particularly anxious to hscertain 
the degree of heat of the lava, when it leaves the bowels 
of the volcano. They thidk with reason that by this 
fact being well known thev would be enabled to form 
eome idea of the degree of neat employed in the interior 
©f the globe to melt the matter there collected. The 
shortest way of wcertaimng this point would doubtless 
have been, to measure by a pyrometer the heat of the 
lava at its efflux from the volcano. But no attempt of 
this kind could be made, because the heat radiating 
from the lava near its source is so intense that it Is im- 
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possible to approach the mass within a distance of thirty 
or forty feet The possibility of placing the instrument 
so as to make it available for the required observation is 
therefore quite hopeless, 

The want of such direct observation has given rise to 
a difference of opinion among the philosophers Jhem- 
sehes. Some are of opinion that the heat of the lava 
cannot very intense They think it probable that it 
does not equal the heat w bich we are able to produce 
in*our furnaces. They are inclined to consider the lava 
as a kind of liquid pap, strongly heated, and compare it 
to clay which has been well soaked with water, and thus 
has attained a degree of cohesive liquidity ; b# they 
deny that the nature of the particles of this mass u 
changed by the heat. Others, and among them the 
most conspicuous of the living philosophers, consider the 
degree of heat possessed by the lava, aa being at least 
equal to the most intense heat we ore able to produce by 
artificial means* The flowing lava is, in their opinion ( 
a substance completely melted, like molten metals or 
gloss, which acquires its solidity oply by cooling, and 
not as an aggregate of solid particles, which during their 
state of liquidity are gliding over each other. 

To supjiort thi^opmion they have collected a number 
of facts, and made sevorul experiments They first 

K )int out tho state of extreme liquidity in which the 
va issues from the volcano. It has, as already stated, 
been frequently seen spouting out like a fountain m para* 
boltc ciyves , it sometimes runs down a declivity with a 
velocity which can only be compared to that of a torrent ; 
It has in some cases been found to flow, in the space of 
an hour, over a distance pf four thousand feet, as at 
Mount Vesuvius in 1804 When such a heavy matter 
as l&ia runs so quickly, it must be extremely liquid, and 
must therefore be completely melted! But it is known, 
that lava is one of the substances which can only be re- 
duced to such a state by the applicaddh of a very intense 
degree of heat. * 

Several facts have been recorded, proving that the 
flowing lava Is able to melt masses of rock, and pieces of 
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indent lava An Italian naturalist who visited Mount Ve- 
suvius during its eruption m 1779, observed in the crust 
of a stream of lava one pf the funnel-farmed openings, 
through the orifice of which he saw v the lava in a constant 
state of ebullition The sound which issued from the 
onCTtyng resembled that murmtmng noise which is heard 
when a tat liquid is boiling He threw into the opening 
several pieeos of scoria, which 'he picked pp m the 
neighbourhood, and observed that these scoria soon 
became hot, and shortly afterwards melted like pitch 
When Spallanzani became acquainted with this fact, he 
tried to melt surfi scoria by artificial means, to ^effect 
which lie was obliged to apply a degree of heat in a 
reverberatory kiln which was suffirient to melt iron 
Nevertheless, the place where the Italian naturalist 
made the experiment was at* a considerable distance 
from the opening in the mountain from which the lava 
had issued 

When the running lava, after reaching inhabited 
places, comes in contact with metallic substances, it 
effects such changes as could only be produced by the 
application of the most intense heat This was ascer- 
tained beyond all douht with regard to the lava, which, 
in 1794, decoyed the town of Toa^e del Greco It 
was found thut glass had been transformed into a milk- 
white, transparent, stony mass , and it was. then men- 
tioned, that in 1767 some vessels of glass had been 
melted by the lava running under the place where they 
stood Iron had been puffed up so as to occupy three 
or four times its former volume, and its internal texture 
was entirely changed Other metals bad undergone 
similar, or even greater changes The chemists, ex- 
amining all these changes with attention, and comparing 
them with those effected m these metallic substances 
when placed m furnaces, came to the conclusion that 
the lava which issued ui 1794 from Mount Vesuvius 
must have possessed, when it came to Torre del Greco, 
a degree of heat fchich was, at least, equal to that re- 
quired to melt iron Iron con- only be melted, according 
to the experiments of the moat accredited chemists, 



when the scale of Reaumur mao to 6060* or that of 
Fabrenlieit to 13*667*. *jJom del Grace, where theae 
metals were thus changed, » at least three miles from 
the place a here the lavd left the mountain, and in arrfsw 
log at this distance the melted waiter bad been exposed 
fui six. hours to tike effects of the atmosphere 

When all these facts and experiments are duly con- 
sidered, we cannot but agree with the opinion of Sir 
Janies Hall, that the heat in the interior of the volcano 
must bo much more intense than is required to melt the 
atony mass of the luia into a perfectly liquid body, and 
that consequently it greatly exceeds any degree of best, 
w h 1 A wc are able to produce by artificial means. 

42. We may arrive at nearly the same conclusion 
op considering the length of time it takes before the 
la\a gets quite cold.^ Its surface, indeed, soon be- 
comes so cooled as to lie covered by a crust of solid 
matter ; and it is probable that this is partly accelerated 
bv the vapours escaping from the interior of the masti 
The solid covSnng is composed, os already stated, of 
scoria This matter is a very bad conductor of beat ; 
the refrigeration of the mass therefore goes on veiy 
slowly. This is proved by the fact, that it is possible to 
pass over a stream of miming Uva, when covered with 
scorn, without sustaining any injury Sir William 
Hamilton, when examining the lava which had issued 
from Mount Vesuvius in 1779, had very closely ap^ 
nroachcd to a stream, when, by the change of the wind, 
lie found himself suddenly exposed to a very thick clona 
of suffocating vapours, and a current of extremely hot 
air The nature of the locality prevented him from re- 
tracing his steps, and he was aware that he was in 
dantrer. But* his guide extricated him from this perilous 
situation, by informing him that it was possible to pass 
over the lava. He got over without making any per- 
ceptible impression on the surface of the stream, and 
without experiencing any inconvenience L except a very 
sensible decree of heat beneath his feet He therefore 
recommends this course to persons who find themselves 
unexpectedly enclosed by the sudden separation of a 

H 3 
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stream of lava into two ansi, as sometimes happens. 
That a stream of running lava may be passed m this 
way was shown by the inhabitants of Torre del Greco 
in 1794, who, only twelve hours alter their town had 
been overrun by the lava, returned «to their homes, pass- 
ing over the stream which was still flowing 

The layer of scoria, enveloping the lava on all aides, 
being, os we stated before, a bad conductor of heat, is of 
course unable to abstract the caloric quickly from the 
flowing mass so os to promote its consolidation. But 
this circumstance alone is certainly insufficient to ac- 
count for the well-ieStabbshed fact, that the lava^pre- 
serves lor a great length of time, for many months and 
even years, a very high degree of heat. Spallanzani, in 
Visiting the sununit of Mount Etna m 1788, passed a 
stream of lava, at the base ok the cone, which had 
ceased running eleven months before, but was still 
smoking In the crust of scoria he found some rents, 
through which the still red-hot matter was perceptible 
even m the light of day , and a stick which he pushed 
into one of these rents caught Are immediately Sir Wil- 
liam Hamilton made the same experiment with the lays 
of Mount Vesuvius, five years ^fter It had Jett the vol- 
cano , and he mentions several instances of lava having 
been found still smoking three, or even five years, after 
it had issued from the mouth of the volcano. Such facts 
compel us to assume, that the lava has been heated in 
the great furnace of nature to a degree of intensity of 
which wo can form no idea, for want of any kind of ex- 
perience which could serve us as a point of comparison. 

43. When the lava, after having become solid, is ex- 
amined, it is found that it is a hard sonorous mass. Its 
outer suriace presents nothing but a succession of irre- 
gular cavities and depressions, resembling bubbles which 
have burst. Whefe no disruption, translocation, or 
swelling of the interior has occurred, the mass is ex- 
tremely rough, and resembles coarse porous scoria fall 
of holes. Below tlris layer of scona the lava continues 
to enclose bubbles, but they grow smaller in proportion 
as we penetrate deeper, and at the same time these bub- 
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tries occur At greater* distances from each other, #0- 
wards the middle of the mass they disappear enthral/ ; 
for the lava there farms a compact and uniform substance, 
without an/ trace of the peculiar form which it assumes 
In the scoria. 

The occurrence of the bubbles in the lara is easily 
accounted for They owe their origin to the escape of 
the vapours from the interior of the mass whilst cooling. 
As the process of refrigeration proceeds from the ex* 
tenor to the interior, while the vapours and gases take 
an opposite course, they soon arrive at those parti of the 
mass which have already attained sdth a degree of con* 
sistency as not to yield to the pressure of the vapours, 
and consequently they are there stopped and shut up. 

Though the lava is a compact and uniform mass, it Is 
not always of the samesp moral ogi cal character, hut differs 
according to the proportion of the various substances 
which have been subjected to the process of malting* 
in the bowels, of the earth It is even found that the 
lavas of the same volcano, which have been ejected at 
different periods, varied considerably, if examined in 
their component ports. Mineralogists distinguish o con- 
siderable number of lavas, and have arranged them 
under two principal heads, the stony and the glassy 
lavas. The first "mentioned class comprehends those 
wliich have the appearance of hard stones ; their texture 
is sometimes granular, at others close, and others earthy. 
The glassy luvas resemble in every respect the vitreous 
matter which is produced in our furnaces by the process 
of melting , they possess a lively lustre, a great degree 
of brittleness, ana m the intenor a compact texture, 
which gives them the resemblance of jellies which have 
attained a great degrceof solidity. The mostremarkalrie 
of these vitreous lavas » known by the name of obsidian , 

44. In Several accounts of the eriiptiqns of volcanoes, 
larcre volumes of water are mentioned as having been 
ejected. The concurrent opinion df those who Jive m 
the vicinity of suck mountains, is Certainly in favour of 
such statements, and it is supported by the undoubted 
lact, that large volumes of water descend round the base 
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offthe volcanoes during' their eruption. A roost con- 
spicuous instance of this kind is stated to have occurred 
in 174*2, during- an eruption of Mount Cotopaxi, m 
Ecuador, when the water formed a torrent, which filled 
the low tracts neur Quito, to a height ot 120 feet, and 
ran four feet in a second 

Modem philosophers, being firmly convinced that this 
water is not derived from the bowels of the earth, and 
not a subterraneous production, account for this pheno- 
menon by having recourse to the effects produced by 
the ascending currents of air The air reposing over the 
crater being strongly heated, rises rapidly upward, and 
the cool air taking its place is also soon compelled to take 
the jame direction On amvirogat a great elevation it 
is condensed into a cloud, whft£ sooir acquires large di- 
mensions A further cOndcnsafron converts the ay into 
water, which then pours down in large streams This 
water, m descending, is mixed up with the nshes with 
which the contiguous portion of the atmosphere is filled. 
This mixture falls on a country which is already covered 
with a layer of ashes that prevents the wuter from 
penetrating into the soil, or from running off in the usual 
W*y. In this inaAner swamps arc formed, which being 
constantly increased by matter of a fiftilar description, 
suddenly buret the material formmgtheir boundaries, and 
inundate large tracts of country As this commonly 
happens at places where it has been thought impossible 
to account for the inundation in any other way, people 
hare jumped to the conclusion that large volupie%*nf 
water must hu\e been thrown up by the volcano 

The great volumes of water by which the eruptions 
of the Ecuadorian Andes are attended', are partly of a 
different origin. The summits of these colossal ^moun- 
tains rise above the ^snow-line, The most elevated part 
of them is therefore covered rrith snow and toe, which 
hi the long intervals between the eruptions ^accumulate 
to an astonishing <$£pth. When the subterraneous fire 
begins to heat the mass of which the cone of the volcano 
h composed, the bond is loosened by which the snowy 
covering is attached to its base, and then it rashes down 
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the steep declivities of the mountains The Adjacent 
country is instantaneously inundated by torrents of water, 
in which thick masses of ice and snow are mixed up with 
smoking scoria and hot ashes. 

hrom the volcanoes of the Andes large volumes of 
water are sometimes disgorged which are filled with 
fish during their eruptions. Humboldt has explained 
this phenomenon. He ascertained that the rocks com- 
posing the ma£s of the mountains enclosed on their de- 
clivities or at their bases caverns of very large dimen- 
sions These caverns are, during thg intervals between 
the eruptions, filled with water, which ia derived from 
the snow lying on the tpp of the mountains, and de- 
scends to the caverns by Infiltration Thus in time lyge 
subterraneous reservoir* of waters are formed in the in- 
tenor of the volcanoes The collections of water usually 
communicate by narrow channels with some of the small 
rivers and torrents of the table- land. By moans of these 
channels the fi*b mliabitmg the nvers get into the reser- 
voirs, where they multiply in an astonibhing manner. 
When under these circumstances the volcano begins to as- 
sume a certain degree of activity, the earthquakes, which 
ulwnys precede the eruptions of the volcanoes of the 
Andes, forcibly shake the whole mass of the mountain, 
the subterraneous reservoirs are suddenly thrown open, 
and there follows an immense rush of water over the 
adjarent country mixed up with fish and with a matter 
resembling tufa. When in the night between the 19th 
andphji of June, 1698, the summit of Mount Carguai- 
razo was brdken down by an eruption > so that only twO 
large horns of the ancient crater remained standing, a 
liquid consisting of tufa and mud, intermixed with a loam 
of groat sterility, was poured over a surfroe of about 
forty square miles, and in those substances a great num- 
ber of dead fish were fouoderabeddedL 
45. The permanently active tokanoc* resemble, in 
general, the intermittent o*£s, except that the ejection 
of scoria and lava is not attended by suet violent pheno- 
mena. Only a few of these are found on our globe, and 
they are, as already stated, of a much lower elevation 
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than the intermittent volcanoes. They can hardly be 
called mountains. Their permanent activity is ascribed 
to their moderate elevation The chimney by which 
tlie communication between the interior and extenor of 
the globe is established, being much shorter than m 
Other volcanoes, it is very probable, that in this passage 
few obstacles occur to the rising of the volcanic matter. 
Besides, this matter arriving sooner at the orifice of thp 
chimney, is in a greater state of liquidity. These two 
circumstances must facilitate the overflowing of the lava, 
and this phenomenon goes on with greater ease, as is 
proved by the vefp slight commotions of the ground 
which accompany it, the very moderate noise, and the 
total absence of that awful column of smoke and ashes 
with which all the eruptions of intermittent volcanoes 
tormiuate. 

Those philosophers who interested themselves parti* 
cularly in the study of the volcanic phenomena, were of 
course desirous of obtaining a sight of the manner m 
which the lava is brought up in the volcafiic chimney and 
ejected from its onfice. The imminent danger to which 
they would have exposed their lives in approaching close 
to the Orifice of the crater of an intermittent volcano, 
whdst that extremely tumultuary process is going on 
which is called an eruption, prevented them from making 
on attempt of this kind. When, however, it was known 
that this process was much more regular and less violent 
in the permanently active volcanoes, they resolved to 

} >rofit by this circumstance, and to completo their lyMrw* 
edge ot the volcanic activity, by observing the ehJfens 
of one of them. For that purpose they chose Mount Strom- 
holi, the only permanently active volcano which is found 
in Europe The following account of this mountain, and 
the observations made on the manuer m w hich the sub- 
terraneous forces operate in its crater, is taken from the 
German writer, Hoffmann, who visited the volcano in 
December 1631, and January 183$. 

46. Strom boli is the most northern of the Lipari islands. 
It lies about seventy miles due north of Mount Etna, 
nud somewhat more than fifty miles north of Capo Bt- 
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aneo, in Sialy. The Island 'consists of a single mountain, 
which has a circumterence of about nine miles, and 
whose summit rues to about two thousand nine hundred 
feet above the sea. Thu mountain is a volcano which 
has been constantly active for a time beyond record. 

1 Homer has noticed it , and in ancient times it was called 
the lighthouse of the Tyrrhenian Sea, because a fire is 
perceived during the night hovenng over its summit. 

The crater of this volcano, according to Hoffmann, is 
rent by a chasm which runs across the whole island from 
south-west to north-east. One half of the cone enclos- 
ing the crater has collapsed, and thtf other half forms a 
semi-circular enclosure. The sides of this semi-circular 
ndge arc very steep, especially towards the crater, wboro 
they are apparently only composed of accumulated vol- 
canic matter This circumstance enables the observer to 
notice from a well-chosen point on this ndge all that is 
going bn m the crater, which is depressed fiotn five to 
six hundred feet below the highest part of the mountain. 
It appears that {he openings in the crater are subject to 
changes in their situation and number. When the Ger- 
man naturalist visited the place, he found three openings 
in the bottom of the crater The central opening was 
evidently the principal orifice ot the volcano. It was 
more than two hundred feet in diameter, and did not 
present anything which deserves particular notice* Co- 
lumns of vapour roBC from it slowly and with great regu- 
larity, and the sides of its orifice were covered with nu- 
merous incrustations of sulphur of a deep yellow colour. 

Ax nfi great distance from this opening was another. 
It was near the place on which the observer had placed 
himself, was somewhat more elevated than the great 
opening, but was only twenty feet in diameter In this 
opening Hoffmann deserved for a length of time the co- 
lumn of liquid lava alternately rising and sinking. It 
frequently rose to its very top. The melted matter did 
not answer the idea he haa formed «by reading the ac- 
counts of eruptions. He had expected to find a burning 
mass covered with flames, rising above the orifice. But 
there were no flames. It was a mass, shining with 
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great brightness, and he compares it with the appear- 
ance of melted metals , for instance, with iron, run- 
ning from a furnace in which it has been melted for 
casting, or with a mass of glass in a glowing fire. Sj»a]- 
lanzani gives a similar description, and both agree with 
the account given of the lava by Sir William Hamilton, 
who, in 1766, had an opportunity of observing the matter 
at a place not far from the opening from which it had 
issued 

In looking attentively at the motion of this mass in the 
opening, Hoffmann was soon aware that it was subject to 
some vanation In general the column of fiery liquid 
remained about twenty or thirty feet below the crime 
It was evident that it maiutamed that position only by 
being supported by the eipansion of the volumes of 
steam confined below, for its surface moved up and down 
very uniformly and m regular intervals of one second’s 
duration. Though the difference of level produced by 
these motions was not large, it proved evidently that the 
pressure originating in the gravity ol tfle mass was con- 
stantly met by the force which the ascending vapour 
exercised on it During these motions a peculiar noise 
was heard, which the observer comjiared to the popping 
noise produced by a current of air ruling through the 
opening in the inner door of a blast-furnace Every 
time the column of lava w r as raised in the chimney, a ball 
of white vapour, well determined und rounded, was seen 
emerging from the surface of the melted matter As 
soon as die vapour had escaped the column sank again. 
The vapour at every escape regularly detached fPoro the 
surface of the mass some small pieces of lava, w Inch were 
earned out of the chimney and thrown over its orifice, 
which ut night added greatly to the picturesque beauty 
of die scene • 

This was the common action, but from time to time, 
and mosdy at intervals of a quarter ol an hour, this pro- 
cess was interrupted, occasionally* several times in 
succession, by a two re active paroxysm of the volcanic 
powers. The column oi lava, after having ascended 
higher than usual, was then suddenly arrested , the v&» 
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Imnc of smoke which had escaped from it, did not rise, 
but remained fixed ; sometimes it seemed as if the smoko 
was a pain descending into the mass At the same di- 
stant the observer felt a more or less violent concussion 
of the ground on which he was standing, and observed a 
perceptible watering in the sides of the crater It was 
evidently a slight shock of an earthquake, and it was 
immediately succeeded by a dull rumbling noise pro- 
ceeding from the opening Almost at the same moment 
a large volume of vapour rose from its orifice with a shrill 
sounding crash This cloud carried off a whole layer 
from tho surface of the melted matter, homing broken it 
previously into numberless pieces An intense degree of 
heat must have been evolved, os it was sensibly felt by 
the observer, though standmg at a considerable elevation 
above the spot The pieces of lava rose in divergent 
lines as they were earned upward, so as to form a giran- 
dole, and descended on the contiguous places like a shower 
of fire Some g pieces rose to an elevation of apparently 
more than one thousand two hundred feet, anu passed 
over the head of the looker-on m a wide arc. When 
such a paroxysm had terminated, no lava vma, visible in 
the opentag , it apjiearcd to have disappeared entirely. 
But it soon became evident thut this momentary state 
of quiescence was the effect of the column of lava having 
retired lower than before into the chimney After 
a few minutes the shining matter again made its appear- 
ance m the orifice By degrees it rose to its former 
level, and the usual state of the volcano was re-esta- 
blished 

This account of the German naturalist agrees with that 
of Spallanzani, but the Italian had an opportunity of Ob- 
serving mother remarkable fact One night, whilst he 
was watching the operations in the crater, the lava sank 
down without lmtneaiately rising agfein The light, pro- 
duced by the reflection of the rad-hot matter which had 
previously illuminated all the objeefr within the crater, 
bad scarcely disappeared, when numberless small co- 
lumns of vapours made their appearance. They nose 
from the edges of the onficc and from the declivities and 



166 


cuBiosrrm or physical osogbapht. 


sides of the crater. Their emerging from the ground 
was attended with a hissing noise, which Spallanzani com- 
pares to the rustling noise produced by the bellows of a 
1 u mace. This continued for several minutes, and the 
sulphureous vapours rising from the steep declivity near 
him began to be very troublesome, w hen tne burning mass 
suddenly rose from below, and shortly afterwards the vol- 
canic process assumed its regular course Spallanzani ex- 
plains this phenomenon by supj losing that whenever, by 
some accident, the consistency of the lava on the surface 
is so intrusted as to prevent the vapour from escaping 
through the mass, 1- these vapours find their way out 
through the narrow rents m the sides of the mountain. 
As soon, however, as the lava has re-acquired a greater 
degree of liquidity, from the condensed heat, the vapours 
are again able to break through the moss and to escape. 
The process then re-ass times its regular course. 

The third opening w inch llofimann observed m the 
crater of Mount Stroinboh was more than one hundred 
feet lower than that m which he had observed the volcanic 
process going on in such a remarkable way. This third 
opening slowly and uniformly discharged a moderate 
quantity of red-hot lava, which ran down the declivities 
of the mountain in a narrow stream. Hoffmann con- 
sidered it as only a lateral- branch of the volcanic chimney, 
which terminated within the wide orifice, and thinks 
that the column of lava, whilst it rises and sinks in the 
large chimney, continually presses a portion of the melted 
matter into the lateral pipe, and that, m tl ii* way, a 
constant discharge of red-hot lava is maintained 

47. This account of the volcanic process in the crater ot 
Mount Stromboh conveys to us an idea of the manner in 
which the same process operates in the intermittent vol- 
canoes. There is certainly a great similarity between 
the permanently active volcano of Stroraboli and the last- 
mentioned class of volcanoes. But the volcanoes which 
are constantly active assume in some instances a character 
so different in many particulars, that they can hardly be 
all comprehended under the same description. On that 
account we insert a short notice of two of them, of Mount 
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Kraabla in Iceland* and of the volcano of Kirauea in 
Hawaii, one of tho Sandwich islands. 

The bottom of Mount Kraabla is occupied by a cir- 
cular pool of black water at least three hundred feet m 
circumference, from the middle of which a vast column 
* of the same liquid is ejected, accompanied with a loud 
thundering noise and thick clouds of vapour and smoke. 
The surface of this pool may be about seven hundred 
feet below the highest part of the run of the crater. 
Henderson describes the volcanic process m this pool in 
the following words * — 

“ Nearly ubout the centre of tho px 5 ol is tho aperture 
whence a vast body of water, sulphur, and bluish blade 
bolus is thrown up, and which is at least ten feet in 
diameter The height of the jets varied greatly, rising 
on the first propulsions of the liquid to about twelve feet, 
and continuing to ascend, as it wore, by leaps, taU they 
gained the highest point of elevation, which was up- 
wards of thirty feet, when they again abated much more 
rapidly than *thly rose , and, after the spouting had 
ceased, the situation of the aperture was rendered visi- 
ble only by a gentle ebullition which distinguished it 
from the general surface of the pool. During my stay, 
which was upward* of an hour, the eruptions took place 
every five minutes, and lasted about two minutes and a 
half I was always apprised of the approach of an 
eruption by a small jet that broke forth from a pool t 
little to the east of the great one, and which was evi- 
dently connected with it, as there was a continual bub- 
bling in # a direct line between them. None of its jets ex- 
ceeded twelve feet, and generally they were not above $ve. 
Another bubbling channel ran a little way to the north- 
west of the principal opening, but did not terminate 14 a 
jet like the former. While the eruption continued a 
number of fine silver waves was thrown round to the 
sides of the pool, which was lined with a dark blue bolus, 
left there on the subsidence of the waves. At the foot 
of the bonk on which we stood were numerous small 
boles, whence a quantity of steam was unremittingly 
making its escape with a loud hissing noise ; and on the 
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treat side of the pool was a gentle declivity, where the 
water ran out, and was conveyed through a long wind- 
ing gully to the foot of the mountain ” 

48 It would seem that at no place is the communication 
between the interior and exterior of the globe so com- 
plete as on the Island of Hawaii, in the volcano of Ki- 
nuiea, which must therefore be considered as the most 
remarkable of the volcanoes of the earth, and which doubt- 
less will furnish us with a number of new facts, when 
its operations shall have been studied with the same at- 
tention and for such a length of time as those of Mount 
Vesuvius. It differs from other volcanoes in aspect, shape, 
and in the manner in which the ejected lava is disposed of 

The volcano of Kirauea is not found on the summit of 
a cone-sha|)ed mountain, but m a depression which is 
more than a thousand feet below the level of the ad- 
jaeenUcountry, but whith is Mill 3b73 feet above the sea. 
The circumference of this depression, according to the 
estimate, is between fifteen and sixteen miles. The sides 
of it are steep, at some places nearly perpendicular, to a 
depth of more than seven hundred feet, where they ter- 
minate in a ledge or pliun They are composed of vol- 
canic matter, apjiarently a light red or grey kind of lava, 
vesicular, and lying in horizontal strata varying in thick- 
ness from one to forty feet The ledge or plain at the 
base of this declivity consists of solid black lava , it is of 
irregular breadth, but completely surrounds the whole 
depression. Beneath this ledge the sides slope gradually 
towards the bottom of the crater, until they terminate at 
« second ledge , the perpendicular height of this slope is 
*bout three hundred and sixty feet , it consists of grey 
lava, which has assumed at some parts a white colour 
from having been blanched by vapours. From this ledge 
to the bottom of the crater the descent is only forty-three 
feet • 

The bottom of the crater at its lowest part is about 
three miles long* from north-west to south-eas f , and 
nearly a mile w ide? It contains two volcanic laboratories, 
an active and an extmet one The first is called Great 
Kirauea, and t be second Little Kirauea. They are di- 
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Tided from each other by a ridge, of lava, level at iti ttfp* 
and about three hundred and seventy yards wide. 

The depression called (iieafe Kirauea, in which the 
activity of the volcano is concentrated, is about two miles 
long Its bottom is covered w ith solid Java, except thata part 
*of it is occupied by two lakes of liquid lava. The smaller 
one, situated towards the north, forms a circular basin 
three hundred and nineteen yards in diameter , the larger 
lake, near the south-west extremity, is eleven hundred 
and ninety yards long, of a heart-shape, and a breadth be- 
tween the lobes of about two hundred yards. Fifty- 
one conical islands, varying in size and Containing as many 
craters, nse either from the edge or from the surface of 
the lakes Twenty -one of them constantly emit columns 

of grey smoke, and several of them continually vomit 
streams of lava inrni their hcry mouths, which roll m. 
burning torrents down their outsides into the boiling 
mass below A number of small craters in vigorous ac- 
tion are situated jn the declivities w ith which the depress 
sion is surrounded. The streams of lava which they 
emit also roll into the lakes and mingle with the burning 
mass Mow. In this manner the two lakes are con- 
stantly supplied with the melted fluid. 

The smaller lakt is in a continual state of ebullition. 
The larger appears at times quiescent, with serpentine 
fiery streaks on its surface , but at other times the lavaia 
thrown up to a fearful height Shortly after the nu- 
merous vent-holes have discharged their steam or slag, 
the lake for a short time becomes tranquil. Both lakes 
have a steady southerly current, the force of which Mr- 
Douglas was enabled to determine accurately by throw- 
ing blocks of lava on the stream, and noticing the tun# 
they took to pass a hundred yards , it is at the rat* of 
three miles and nearly a quarter per hour The south 
end of both lakes presents one of th<f most magnificent 
spectacles in nature— a vast cauldron of lava m furious 
ebullition, sometimes spouting up to the height of twenty 
to seventy feet, rolling and tumbling m fiery waves, 
hurrying along and finally precipitated down an ellip- 
tical fiery arch. The arch of the smaller lake, as stated 
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by*Mr. Douglas, has a width of a hundred and forty-two 
yards, with 9 maximum height of forty-three feet In this 
awful arch the force of the lava is m some degree arrested 
by the escape of the gases or volcanic vapours, and large 
blocks are thrown back. Some of them are literally spun 
into a filamentous glass, which is carried by the wind all 
around the volcano. The sound issuing at the same time 
from the archway is beyond all comparison , that of all the 
steam-engines of the world, sajs Mr. Douglas, would bo 
a whisper to it. 

On the lower ledge* surrounding the crater is a tract 
five miles square, which seems to have been recently in 
a state of igneous fusion. In the process of cooling the 
lava has apparently been broken up into immense ledges 
and rolled masses, like the breaking up of a great r^ver of 
ice These masses of lava aie of every shape and form, 
from gigantic coils like enormous cables to threads as fine 
as human hair, which are earned by the wind a distance 
of many miles On this tract arc also dippersed numerous 
chimneys of various shapes, some of w hich emit scoria, 
smoke, or steam, while others are comparatively tran- 
quil. Among them are three cones or bluffs of from 
twenty to twenty-five feef in height, and about one hun- 
dred and tw enty yards in breadth at thfe base, with lateral 
doors, similar to those of a baker’s oven, and into those, 
by kneeling on the edge, it is possible to peep and to 
witness a terrific vacuity and a red-hot atmosphere, while 
the volcanic vapour is at the same time discharged by a 
terminal vent-hole. 

The burning matter appears to be discharged from the 
lakes into the bowels or the earth, but , it has a subter- 
raneous outlet into the sea, in lat 19° ll / 51" N. The 
place is called in the native language Punahala, or 
“ broken in.’' Neajr its vicinity many overflowings We 
taken place over a space of fourteen miles in length ; in 
sotfie of the st$ep (jfiasms seventeen layers of la\a may be 
counted The whyle eastern coast of Hawaii, through 
the district of Puna, is one entire sheet of lava. 

The depression called Little Kirauea is of much smaller 
dimensions ; it approaches more to a circular form. Its 
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bottom is occupied b y solid lava, which, however, doe* 
not appear to be everywhere quite cold. But it must 
have been long 1 in a state of repose, for the dcclivitie* 
of the depression, which have a very gentle slope, are 
overgrown with bushes and trees. Among the trees 
some occur which have a hundred and twenty concentric 
rings or annual layers of timber. On the nerlt between 
the two depressions the ground opened m 1832 and dis- 
charged liquid lava for a period of three days into both 
depressions , this eruption was preceded by slight earth- 
quakes 

49. As one of the most remarkable natural events, it 
might be remarked that volcanic eruptions sometimes occur 
which do not originate in volcanoes, and even in place* 
where no volcanoes c\ist These phenomena may 
therefore be called irregular volcanic eruptions Such 
eruptions have taken place m level and low countries, 
as well as in mountain-tracts. In 1783 an extensive 
mountain -mass in Iceland, called the Skaptaar Yokul, 
where no volcanlb phenomena had been previously ob- 
served, was suddenly laid open by the subterraneous 
force, and the lava issuing from it deluged the adjacent 
country. A similar event occurred in the island of 
Lanzarote, one of the Canaries, m 1730. The manner 
in which these eruptions were effected appears to bear 
a close resemblance to the opening of the lateral rants 
in the intermittent volcanoes The surface of the 
country is broken open by the clastic vapours under-, 
ground, and thus a wide rent is formed, from which tha 
volcamc^natter is ejected. As, however, the rent is of 
irregular width, the subterraneous fluids direct their 
force in preference to those points where it is widest, 
and at such places cones of eruption are soon formed by 
the accumulation of scoria and other substances brought 


up by the elastic vapours. After sofhe time, probably 
when some obstacle nas arisen in the cone of eruption, 
the subterraneous forces friden the rtftt at some other 
place, and a new cone of eruption is* farmed. Thus it 
goes on until the elastic vapours cease to t be active. 
These rents, however, are In general much more ex tea* 
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aive than those formed by intermittent volcanoes. Some* < 
tunes they exceed ten miles in length, and have & great 
number of cones of eruption, os was the case in the two 
eruptions just mentioned On the rent in the S^aptoar 
Yokul more than twenty cones of eruption are found; 
and, during the eruption in Lansarote, twelve large ones 
were "formed, besides a great number of smaller ones, 
situated close to t^e larger ones, and which are probably 
only their branches. 

The island of Lanzarote is very remarkable in this 
respect. One irregular eruption occurred m 1730, and 
another in 1824 r The lust eruption, however, did 
not occur at the same place where the rent had been 
formed m 1730 This is veiv remarkable, when it is 
considered that both rents rbn in the same direction from 
east to w est, and that the} can hardly be more than two 
or three miles from one anot4cr It will be asked, of 
courao, why did the eartli not break open at the some 
place? Perhaps an observation made bv Mr Poulet 
Scrope respecting the lateral eruptions wot intermittent 
volcanoes may account for this remarkable circumstance. 
This gentleman says that perhaps a new lateral rent is' 
never formed jn a volcano at a place where the mountain 
baa been laid open before, and no thinks that the weak 
part of the piouatain which has once given way, has been 
strengthened by the lava which entered the rent, and 
there solidified In this manner it has acquired a firm- 
ness better able to resist the pressure of the Java within 
tho chimney than those parts of the mountain which 
have not been previously split. This observation ap- 
pesga to be very just, and to ati'ord a satisfactory explana- 
tion for the facts stated respecting the two eruptions in 
Lansarotc. 

50 The phenomena attending eruptions of this kind* 
do not materially differ from those which accompany tho 
eruptions of intermittent volcanoes, except that they are 
on a much larger sqjile, more impressive, and more terrific, 
and that sometime* they continue for a great length of 
tune. The eruption in Lanzarote in 1730 lasted for 
more than five years and a half, beginning on the 1st 1 of 
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September, 1730, and terminating on the 16th of April, 
1736, so that the inhabitants of the island were com* 
polled lo emigrate and to take refuge on the island of 
Gran Canaria. It is astonishing what immense mosses 
of lava are emitted by these extraordinary phenomena. 
'Sometimes they are spread over a hundred square miles 
►and more There are on the surface of our globe 
several places where immense tracts of country are 
covered with enormously thick layers oflava, without its 
being possible to discover whence the matter has issuod. 
Philosophers find it, therefore, impossible to account for 
the origin of such lava One oi tlye most extensive 
fields of lava occurs in Patagonia, on both sides the river 
of Santa Cruz. It extends from the base of the Andes 
eastwaid over more than half the width of the* continent^ 
overspreading m that direction a country of more than a 
hundred miles m extent, while it has not yet been 
ascertained how far it readies to the north and south. 
This immense layer varies m depth from a hundred 
to three hundred feet As at present no active 
volcano exists m that latitude, within the range of the 
Andes, its ongin remains in obscurity. It is prob*~ 
ble that, at some remote period, an irregular volcanic 
eruption has taken place, either in the mountain-chain 
itself, or along its flbse, and that this immense mass of 
lava has flowed from a rent of unusual dimensions. 

51. It is a fortunate circumstance that these terrible 
phenomena are of rare occurrence, for they must be 
numbered among the most destructive operations of 
nature. ^11 the active volcanoes in the world dnnng 
a whole century do not cause as much damage as is some- 
[ times produced by one of these events, the reason if 
obvious The volcanoes and the effects of their eruptions 
are known in the countries in which they are found, and 
they are, besides, usually surrounded by at least a tract 
of some extent, unfit for cultivation. The streams of 
lava issuing from their tops or sijjes do qpt always extend 
to those parts which are cultivated, and then they do no 
damage at all. Whenever they reach the cultivated 
grounds they usually overrun only a few acres of land, 
you u. i 
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or in some rare cases a square mile ; but it is different 
•with the irregular volcanic eruptions They occur hi 

E laces where no volcanoes are found, and commonly 
reak out m the midst of a cultivated country, which is 
then overflowed by the lava to an immense extent Tracts 
of many square miles are thus converted into useless^ 
wastes, and a large number of families are deprived oi 
their property, their means of subsistence, and their 
homes The loss of life is not generally great, but all 
other kinds of damage they cause are farmore serious than 
those effected by earthquakes, and continue to be felt 
much longer, for the lava which has overrun* countries 
which had previously attained some degree of cultiva- 
tion, must m most cases be exposed for centuries to the 
effects of the atmosphere before it undergoes such 
changes as render it again available for cultivation The 
lava which in 1780 w as ejected on the island of Lan- 
zarote, covers a third of the island, or a space of more 
than a hundred square miles Several flourishing and 
populous Milages wore formerly disposed over that dis- 
trict More' than a hundred years have elapsed since 
the chansre was effected, and the whole tract is still a 
stony desert, on which no plants grow, and no animal 
finds subsistence , and in this state if may still continue 
for nionv centuries to come 

62 Theie is no record in history of any irregular 
volcanic eruption having taken place on the continent of 
Europe , but considering that m muny places, as m the 
south of France, and m the countries bordering the 
Rhine, large tracts of country arc covered witk layers of 
lava, we may presume that such events have occurred 
before the historical pendd commenced No part of the 1 
globe appeurs to be more frequently visited by these 
destructive catastrophes than the Azores, or Western 
Islands Though four centuries have not yet passed 
amce these islands were taken possession of by the 
Portuguese, th^ number of recorded eruptions of this 
description exceeds twelve Most of them have occur- 
red m the islands of St Michael and St George* and 
in both have proved very destructive. The Cananes 
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kavo also frequently been subjected to them, especially 
Lanzarote. It appears also that many of the eruptions 
noticed in the history of Iceland have been of this 
description This n certainly the case respecting the 
eruption ot the Skaptaar Yokid, which occurred in 1783. 
fA* this is one of the most remarkable events recorded 
m the natural history of our globe, the following account 
of this eruption will probably be acceptable, even if con- 
sidered only as a specimen of the nature oi these eruptions 
63. The Skaptaar Yokul, or Snow -mountain, for this 
is implied by the Icelandic term Yokul, is a mountain- 
mass running from south-west to north-east, always sur- 
mounted with snow, and ut its eastern extremity con- 
nected with other snow -mountains It lies about forty 
miles from the nearest sea. It was on the southern 
declivity, or that which faces the sea, that the earth 
opened in 1783 It appears that the rent formed during 
the eruption was about fifteen miles in length , for along 
such a space a number of conical hills, or craters of erup- 
tion, are still fesind, whose number probably falls not 
much short of thirty On the declivity where the rent 
opened, tw'o rather large rivers take their sourco, which 
fall into the sea at places about ten miles distant from 
each other The western is called Skapta, and the 
eastern Kverfisfhot Bj following the channels of these 
two rivers, the melted matter reached the low country 
which lies between the mountain and the sea. None of 
the Icelandic annals make mention of any eruption 
having previously occurred in these places 

The eruption was ushered in by earthquakes, which 
succeeded one another lor eight days, from the 1st to 
the 8th of June , and w hich increased in violence. On 
the morning of the 8th a prodigious cloud of dense 
smoke darkened the atmosphere, und was observed to be 
continually augmented by fresh columns rising from be- 
hind a range of low hills, w hich hid the place of the 
eruption from the inhabitants of the ^ilam , they soon, 
however, discovered that a tract of#country in their 
vicinity was completely covered with ashes and other 
volcanic matter. The eruption had commenced, but as 
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the opening m the ground was probably not large 
enough to give a vent to all the elastic vapours undei- 
ground which were striving to escape, the concussions 
of the earthquake continued to shuke the country with 
great violence, and were accompanied by loud* subter- 
raneous reports, w lulc the air began to be filled with 1 
vapour and gases, so charged w ith electricity as to produce 
unintermitting flashes oi lightning, attended with the 
most tremendous peals of thunder Meanwhile, the 
heat by which the eruption was attended had begun to 
melt the ice on the nearest jiart of the Yokul, and as the 
waters of the river were greatly increased by the access 
of fresh volumes from under the ice, they overflowed the 
adjacent countries. 

On the 10th the fire first became visible. Vast fire- 
spouts were seen rusliing up amidst volumes of thick 
smoke The lava had issued from the openings and en- 
tered a glen, by which it run to the valley of the Skapta 
river When it reached the bed of this river a violent 
contention between the tw r o elements ensued, attended by 
development of an umazing quantity of steam, which 
may easily be imutrined, when it is stated that the river 
was dried up, and that the lava filled its bed in tho 
space of twenty-four hours. The river runs between 
high rocks at this part, which rise t8 between four and 
six hundred feet above its level, and enclose a valley 
about two hundied feet wide The lava not only filled 
up this valley, but overflowed to a considerable extent 
also the fields which were on the higher grounds. 
Several farina and hamlets werj destroyed, and their 
pasture-grounds and meadows buned for ever under the 
lata In the meantime the thunder, lightning, and sub- 
terraneous concussions were continued, with little or no 
intermission . and besides the splittings of the rocks 
nnd earth which the lava burnt in its progress, the ears 
oi the inhabitants were stunned by a, tremendous roar 
proceeding from # the volcanic onfices, which resembled 
that of a large ^cauldron m the most violent state of 
ebullition, or the noise of innumerable bellows blowing 
with all their might mto the same furnace. 
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Having filled up the valley of the Skapta river, the 
stream of lava reached the plain , there its progress was 
for some time arrested by an immense abyss in the bed 
of the fiver, into which it rushed with a great noise. 
In filling this cavity the lava had partly cooled, but an 
immense supply of new material overlaid the mass which 
had already cooled, rose to a prodigious height, and 
precipitating itself over it, at length proceeded south* 
wards across the plain. Having buried a considerable 
portion of the plain, by which several farms and hamlets 
were destroyed, it rushed into some subterraneous 
caverns, and, during its progress under ground, threw up 
the crust either on one side or to a great height in the 
air. Where it proceeded below a thick indurated crust, 
where there was no vent for the steam which escaped 
from the lava, the upper covering of the crust was 
broken to pieces and thrown up with the utmost violence 
and noise to a height of nearly one hundred and eighty 
feet • 

On the 18th another dreadful ejection of liquid and 
red-hot lava issued from the openings During its pro- 
gress through the channel of the Skapta it covered even 
the rocks on its sides which had towered abov#the reach 
of the former flod&s, and flowed down with amazing 
velocity and force over the masses that were cooling, so 
that the one stream was literally heaped over the other. 
In many places largo pools of water had been formed 
near the Java which had filled up the channel of the 
river on tjie first discharge. The new burning stream 
reached them, put them into a violent state of ebullition, 
pnd caused them to overflow the adjacent country, by 
which several farms were destroyed. r 

After having been re-inforced by this supply, the 
melted matter continued to flow with considerable 
velocity over the plain, where it soon divided into two 
branches, of which one ran to the east qpd the other to 
the west, each of them destroyed several farms which 
stood in their way. It would, probably, have soon 
stopped, had not several new eruptions taken place be* 
tweerf the 24th of June and the 13th of July, which 
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sent forth such immense masses of burning fluid that 
they raised by several feet the layers formed by the 
former discharges, and were still sufficient to extend 
their devastations over countries containing many^square 
miles which hud not l>eon reached by the last stream 
When the luva on the 20th of July at last ceased, it was 
found that ncaily the whole country between the SLapta 
and Kudafliot livers, whose beds are about twenlv miles 
distant from each other, had been almost entirely con- 
verted into a stony desert, and in this state it still re- 
mains The length of this immense sheet of lava, from 
the place w here it issued from the volcanic orifices to 
its termination on the banks ot the Kudafliot and the 
viemit) ot the sea, is probably not less than fifty rrnleB, 
and its greatest breadth in the low plain between twelve 
and fifteen miles The height of the masses of lava m 
the level country does not exceed a hundred feet , but 
m some ports of the JSkapta channel it is not less than 
six. hundred feet It may be questioned whether all the 
lava wh’th has flowed from Mount Etna and Mount 
Vesuvius within lmtoncal period, would, if put together, 
form such a volume as that which by the irregular vol- 
canic eruption of the Skaptaar Yokul was ejected, and 
ran down the channel ot the Skapia river in twenty- 
five daj s 

But even the ejection of these enormous masses of lava 
had not yet sufficiently disburdened the bow els of the earth 
By the efforts ot the subterraneous forces the volcanic 
rent was continued farther to the east by a new split- 
ting,, and from these places, w Inch were some miles east 
from the conc$ ot eruption formed m June, a quantity ofy 
lava was discharged which laid w'aste the Valley of the 
Kverfisfliot and the contiguous plain The day on 
which this eruption commenced is not stated, oht on the 
third of August the inhabitants Were informed of it* 
having taken pl^e by the same phenomenon which had 
been observed at, the beginning ot the previous eruption. 
An immense quantity of steam ro9c from the Kverfis- 
fliot, and the heat which the water acquised m a short 
tune, showed clearly that the bed of the river taPbees 1 
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entered near its source by the bot melted matter. In a 
short time the channel of the river was dried up, but its 
empty bed was soon filled with running lava to the very 
brink, and the „low r grounds were inundated on both 
sides bt the volcanic mass On the ninth of August it 
had already reached the point where the valley opens 
into the plain, then it appears that the velocity of the 
stream was greatly increased , for in the course oi a few 
hours it had bpread itself across the pktm to a distance of 
nearly six miles. Its progress was slower afterwards, 
but as it received one or two considerable supplies of 
melted niattei from the fcouree, it continued to extend 
over the low count! y to the end of August, when it 
ceased, after having overrun a great part of the district. 
The mas« of lava which by tins eruption was poured 
into the vulley of Kverhsfliot and the adjacent plain is 
about lorty miles in length, and seven in width where it 
is broadest. 

54 It has been frequently observed as a lcrnarkablc 
fact, that all ttfb volcanoes of our globe are situated 
cither on islands or on countries bordering on or at no 
great distances from the sea This fact gained a strong 
support from the opinions of those philosophers who 
endeavoured to e» plain the origin of vd canoes by a 
theory, in which the internal conflagration of the globe 
was supposed to be jiartly dependent on the accession of 
water But Humboldt, rejecting this theory, explain* 
the fact in a more satisfactory way. He says that in the 
countries ac{jomi/ig the sea, their surface in general is 
comparatively much less elevated above its level than m 
those which are placed at great distances from it in 
lie centre of a large continent. From this fact he 
infers, that m such countries, the solid crust of the 
globe 19 much thinner than m those which lie far off 
from the great basins of the ocean, an cl that consequently 
the subterraneous forces, when trying to open a vent for 
their cscjpe, find lass resistance there than in the centre 
of a large compact mass of land. This is the reason 
why by for the greater number of the vent-holes of the 
internal conflagration are found in the vicinity of the sea. 
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At the same time he has pointed out, that, according 
to the expressive Aid circumstantial accounts of the 
Chinese geographers, a volcanic region of great extent 
is found nearly in the centre of Asia remote from the 
ocean. 

Some pains have been taken to ascertain the number 
of active volcanoes which are f^und on the globe It is, 
however, difficult to obtain an exact result, as some arc 
mentioned by one traveller as being extinct, while 
another may enumerate them among the still active vol- 
canoes This difference of opinion is easily accounted 
for when we remember that a great number of the inter- 
mittent volcanoes enjoy such long periods of repose that 
a century may pass between two eruptions Besides, it 
sometimes happens that a volcano wnich has been ex- 
tinct for centimes re-assumes its activity It must be 
also observed that some parts of the globe have not yet 
been visited by attentive and well-inlormed observers, 
and that for the accounts of the volcanoes existing in 
such unexplored regions, we are obliged to rely on the 
narratives of unscientific reporters The following state- 
ment of them is therefore only to be considered as an ap- 
proximation to the truth, and one which is probably con- 
siderably below the actual number 

The number of active volcanoes thus estimated is about 
three hundred and twelve. By far the largest proportion 
is found m or around tho Pacific Ocean In the coun- 
tries bordering on that great oceanic basin, and on the 
islands dotting its bosom, not less than two hundjed and 
thi?ty-oneare found, consequently mbre than three-fourths 
of the whole existing number 'f'he number of active vol- 
canoes m that Benes of islands which, under the name of 
the Sunda Islands, stretch across the Indian Ocean, is 
also large, for they contain sixty-five In the Atlantic 
and the countries bordering on them only a few are 
found, not more thjm fourteen , and in the centre of Asia, 
in the Thian-shan fountains, only two 

65. The Pacific Ocean is, as it were, enclosed by a 
girdle of volcanoes. At many places several of them 
Be dose together, so as to form a group, but the groups 
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themselves are separated from each other by tracts of 
country sometimes a thousand miles in extent, in which 
no active volcanoes are met w ith But as all of them 
are near the shores of the sea, either on the continent or 
on islands, it is evident that nature in arranging them 
has followed a certain order and law, which cannot be 
overlooked. It is, however, remarkable that on 
its eastern side, where the ocean washes the shores of 
America, the volcanoes arc all situated on the continent, 
and with few exceptions arc raised on the summit of 
large and elevated mountain-masses, jvhil&t on its western 
side, where it is confined by Asm and its islands, and by 
Australia, none of the volcanoes, with the exception of 
those of Kamtschatka, which peninsula may almost bo 
considered as an island, are situated on the continent, 
but on islands situated at a moderate distance only 
from the shores of the continent In the islands the 
volcanoes are not placed on large mountain-masses, but 
nse singly either from low plains or on a base of moderate 
elevation 

In surveying the volcanoes surrounding the Pacific we 
begin with the southern extremity of America. Tierra del 
Fuegodoes not appear to contain an active volcano, thought 
it is probable that it has received its name from the supposi- 
tion that a mountain ejecting fire really existed. The 
most southern of the South A men can volcanoes appears to 
be St Clemente, near 44° N. lat With it begins that 
senes of volcanoes which is called the Chilian Group, aad 
which ^extends to nearly 30° N lat or about fifteen 
degrees of latitude. It contains at least sixteen 
active volcanoeAplaced on the top or at the base of the 
Andes. 

This gronp is divided from the next group, called the 
Bolivian, by a space of ten degrees pf latitude in extent, 
in w’hich no active volcanoes occur. The Bolivian Group 
contains six or eight active volcanoes, which are dis- 
persed over a very elevated table-laqd, called the Table- 
land of Titicaca ; they lie between 21 p and 15**8. lat. 

This group is divided from the Ecuadorian Group 
by a space of thirteen degrees of latitude. The most * 
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southern volcano of the Ecuadorian Group, Mount 
Sangay, is situated south of 2° S lat This group ex* 
tends to 5° N lat. The vole anoes are placed on an 
elevated table-land, that of Quito, and Humboldt is of 
opinion, that under this mass Nature has placed an enor- 
mous furnace, from whnh the fire breaks out sometimes 
at one point and sometimes at another Most of the 
volcanoes belonging lo tins group are placed on both 
sides of the table-land Their number amounts to 
eighteen. 

Passing over the isthmus of Punam&, w here no vol- 
canoes aie found, wb arnu* ut that group in which the 
volcanic powers appear to be most active on the Ame- 
rican Continent This group, the central American, 
extends over more than ten degrees of longitude, and 
contains probubly more than thirty -eight volcanoes. 
Though most of them are placed on a table-land, the 
mountain-masses on which thoj rise arc much less 
elevated than those in the Andes of South Amenca. 
This is probably the cause whv the volcanoes of Central 
America are more frequency subject to eruptions, than 
the other volcanoes of the American continent In 
this group is one volcano, which is m continual ac- 
tivitv, Mount Izalco, not far from the tc wti of Zouzonatc. 

llic volcanoes of Mexico are hardly more than two 
hundred miles distant from the Central Amencan group. 
They are bix m number, and lie on a line which runs 
across the American continent from east to west, a little 
south of 20* N. lat One of the volcanoes of thi* group 
is the JorjlJo, which was formed by#n eruption ni* 1759, 
and of which we have given an account. + 

No active volcano occurs on the Western coast of 
America north of 20° N lat. until the mouth of the 
Columbia river is passed, on the banks of which a single 
cuid isolated volcano, 'Mount St. Helens, is found, far- 
ther north, near 56° N. lat , is another single volcano, 
Mount Edgcumbe, situated on an island not far from the 
Russian colony of New Arkhangel. 

The most volcanic region on the globe is situated at 
northern extremity of the Pacific. It extends bn- 
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E America and Asm, comprehending the peninsulas 
aska and Kamtsohutka and that series of ulaiidi 
lies between them and >8 known as the Aieutee. 
s region, which lies between &Q 0 and 60° N. lot. 
>ss than fifty-seven active volcanoes have been 
nnod to exist, namely, lour on Aliuska, thirty-two 
i 1 Alentes, and twenty-one m Kamtachatka It 1 
rs that the volcanic agency in this region is more 
than anywhere else on the globe, as frequent 
mv s m the lorm ot the volcanic islands are observed 
ifeven new ones formed 

A n proceeding Southward from the most southern ex- 
yemity of the peninsula ot karatsehatka the activity 
imcais to decrease, though not rapidly In the islands 
jtted the Kuriles, which occupy more than five degrees 
©latitude, twelve active volcanoes are lound, and in 
Q;. large islands wduch constitute the empire of Japan, 
gff extend over fifteen degiees of latitude, their numher 
jfcbably does not fall short ot eighteen All the islands 
list urciitioneA constitute, as it were, one chain, as they 
Jo not interrupted by any large portion of the sea, and 
wthe peninsula of Kamtschatka is added, which may be 
ftsulered as the northern prolongation of the chain, the 
Pfltoluc barriersvhith in these parts innges the continent 
PAsia extends almost without interruption over thirty 
tggrees of latitude, and contains fifty-one active volcanic 
Siifires some appear to be incessantly active. 

Between thq southern extremity of the Japanean 
slan£ of Kiusiu and the Philippines Is a wide break in 
he lipe which extends over more than ten degrees of 
atitude itromUO 0 to 20° N ), and in this the island of 
foiHfes* and a few smaller ones lie. On the large island 
ftfbbably three active volcanoes exist, and on the smaller 
wo 

From the peninsula of Kamtschatka to Formosa the 
lirection of the volcanic islands is from north-east to 
outh-west, but farther south it run* first southward and 
hen to the south-east through the Philippine# and 
doluccfcs. In this jiart of the line the volcanic power 
tofofragain to increase in activity, as m the buys 
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archipelago of the Philippines the number of active voM 
canoes amounts to nineteen, and m the smaller one or 
tile Moluccas to nine Both groups taken together com-^ 
prehend twenty degrees of latitude, and reach beyond 
the equator 

The volcanic line just noticed, beginning with Kamt- 
schatka and terminating near the equator, constitutes the 
boundary-line oi the Pacific along the shores of Asia. 
Another volcanic line separates the continent of Aus- 
tralia, including the large island of New Guinea, from 
the same ocean. As }his continent extends farther to the 
cast than Asia, the line nins from the Moluccas eastward 
along the northern shores of New Guinea to New Bri- 
tain, the Solomon Islands, and the archipelago ot Santa 
Cruz In this poi tion of the line seven active volcanoes 
have been noticed. From the archipelago of Santa Cruz 
the lino turns south by east, #id passes through the New 
Hebrides, where two volcanoes m full activity have been 
seen Between the New Hebrides and N^w Zealand is 
a space of fifteen degrees of latitude, in- which only a 
single island with a volcano is met with , but the northern 
island of the New Zealand group contains three active 
volcanoes Here the volcanic chain enclosing the Pacific 
on the west terminates, nearly in the sanrte parallel as the 
continent of Australia But it deserves to be noticed 
that in the direction of this line an active volcano was 
found on the* newly discovered antarctic continent by 
Captain Ross, who called it Erebus. It lies in 77° 32' 
S lat^and 167° E long , and no other volcano is known 
to approach so near to either of the poles 

Besides the great number of volcanoes found m the* 
lines which enclose the Pacific on the east, north, andS 
west, a few volcanic croups of islands, with a still smalle^j 
number of active volcanoes, are dispersed over its sur- 
face. The volcanic groups are the Friendly Islands, 
the Society Islands, the Marquesas, the Galapagos, the 
Sandwich Islands, and the Ladrones or Mananas. 
Active volcanoes are found m the Friendly Islands, the 
tjalapagos, the Sandwich Islands, and the Ladrones. 

\ Galapagos are so entirely volcanic, that Mr. Darwin 
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foes not hesitate to affirm that there must be in this 
jrchipelago at least two thousand craters, but it is not 
mown how many of them are active at present In the 
tlaud oi Hawaii, belonging to the group of the Sandwich 
jlands, is that most remarkable volcano, called Kirauea, 
»f which we have given a description 

56. The volcanic region in the Indian Ocean extends 
ram east to west. At its eastern extremity it is con- 
lccted with the group of the Moluccas It commences 
here in the meridian of the island of Timorl&nt, and 
extends westward to die. straits of Sunda, a distance of 
icarly twenty-eight degrees of longitude, or 1900 statute 
niles It is, however, of inconsiderable w ldth, as nearly 1 
ill ‘the volcanoes are placed between 7° and 9° S. lat. 
From the straits of Java it extends north-west, compre- 
hending the south-western parts of the island of Sumatra. 
The hint member of this long chain is Barren Island m 
L >*Bay of Bengal, which lies not far oft from Sumatra. 
Ui tins scries the volcanic forces appear to be as active 
is m the region at the northern extremity of the Pacific, 
more especially so in the island ot Java, which is about 
the centre, where not less than thirty active volcanoes 
exist. In part of the globe arc the eruptions so fre- 
quent and so terrific They appear also to be attended 
w ‘some phenomena which materially differ from those 
swerved at the eruptions of volcanoes of Europe and 
America, but the exact nature of these phenomena has 
not yet been well ascertained These observations apply 
especially to the volcano of GuJung Gfipg, m Java, in 
wnich # an eruption took place in 1822, considered as one 
of the most remarkable recorded in history. 

When the geographical situation of this chain of vol- 
ranoes is considered as connected with the before-noticed 
BSmin^V£4ch extends from the Moluccas northwards to 
me island of Formosa, we find that part of the 
Indian Ocean which goes by the name of the Chinese 
Sea is surrounded on three sides by j girdle of volcanoes 
in the form of a sack The numbeg of active volcanoes 
found in this remarkable girdle probably does not fall 
short of a hundred, of which, however, only sixty-four 
belong to the chain just noticed. 
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In that portion of the Indian Sea 'which lies between 
Hindostan and the western coast of Africa a single vol- 
cano is i {bund in the island of Bourbon. 

57. The volcanic regions which are situated within 
the basin of the Atlantic Ocean do not form, like those 
of the Pacific, extensive chains or scries of volcanoes, but 
are disjoined and placed at great distances from eaeh 
mother They are four in number— the Italian, the 
Icelandic, the Atlantic Proper, and the West Indian 


region. 

The Italian region comprehends the north-eastern 
portion of Sicily, w.th Mount Etna, the Lipan Islands, 
and Mount Vesuvius with the Cam pi Phlegraei There 
are three active \oleanocs within its precincts Mount 
Etna, whose base is about ninety miles in circumference, 
and which rises to more than ten thousand feet above 
the sea-level, has always been an active volcano, as for as 
the records of history can be traced, llefoie our era 
Only those eruptions were noticed by historians which 
proved very destructive to the country its vicinity 
Their number amounts to eleven Duiing the middle 
ages many of its crujrtions have also passed unnoticed, 
but those of the last three centuries have been carefully 
noticed The eruptions of this volcano recorded since 
the commencement of our era amount to more thnn sixty. 
On the Lipan Islands is the semi-extinct volcano of 
Volcano, and the permanently active volcano ol Strom- 
boli, both of which have been noticed before Mount 
Vesuvius, which at the commencement of our era was 
considered as an extinct vofeano, and which v # as not 
known 10 have ever had an eruption, broke up m 79 
after Christ, and since that time it has been verj active, 
•A the number of its eruptions, as far as they have been 
recorded, amounts to more than seventy-five The, 
Campi Phlegraei He to the west of this volcano, and 
ttfffrthi several extinct volcanoes, together with one 
/which is semi-extinct, the sol Mara of Pusvuoh On 
j0m island of Ischia, w hich is included in tins region, is 
which by its white colour announces itself 
‘ It is called Mount Epomco, and had an 
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The Icelandic volcanic region comprehend! the island 
itt Iceland and the small island of Jan Meycn. Hie interior 
«f the island of Iceland is a table-land, from two thousand 
to seven thousand feet above the sea In the eastern dis- 
tricts of the island this table-land comes dose up to the 


tea, and in that part it does not appear that the island has 
ever /experienced any volcanic eruptions. But on aB the 
three other sides there occurs a low tract, intervening 
between the sea and the table-land, and this tract ex/ 
hibits at numerous places large sheets of lava of different 
ages As far, however, as the records of history go, 
eruptions have occurred at thirty different places. Sy 
far the greater number of these eruptions had the cha- 
racter at irregular volcanic eruptions The surface of 
the earth opened, threw up enormous masses of lava, 
and dosed agum At a few places, however, eruptions 
have repeatedly taken place, and regular volcanoes have 
been ioi med , but their numbei probably does not exceed 
six The most remarkable are Ilecla, on tbe southern 
coast ol the island, ^>1 which during a period of about 
eight hundred ^ears twenty-four eruptions have been 
recorded , and Kraahla on the northern coast, which is 


m a state of constant activity. On tbe island of Jan 
Meyen is a volcano which appears to be very active. 
This volcano is*the nearest to the arctic pole (75® 
N. lat > 

The Atlantic Proper volcanic region comprehends 
three groups of islands placed between the old and new 
continents, but at a less distance from the former than 
fron tjjie latter Thev^hre the Azores, fbe Canaries, 
and the Cape Veide Islands All these islands exhibit, 
almost without exception, unequivocal signs of their 
having been raised from the bottom of the sea by vdU 
dupe agency. The Azores, which, as before staled, are 
r&y frequently subject to irregular ^volcanic erupfton^, 
have some semi extinct volcanoes, "but only one 
volcano, the peak of the island of Pico, which, hew#i ®§ ^ 
does not appear to be very active. 4%e Catoartea 
also only one active volcano, the^Pegk of TetiiMHS 
which during four centuries has only tapemtuM 
«ruptwns. The islands oi Palma and ^ 
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experienced irregular volcanic eruptions. In the group 
oi' the Cape Vercle Islands is also but one active volcano, 
situated on the island del Fueeo, which seems formerly 
to have been very active, but during the last century it 
has been nearly Quiescent. 

The West Indian region consists of the Lesser An- 
tilles, which lie between Grenada on the south and Si. 
Eustache on the north, namely Grenada, St Vincent, 
Sta. Lucie, Martinique, Dominica, Guadeloupe, Mont- 
serrat, Nevis, St Kitts, and St Eustache. The first 
and the last-named of these islands appear to be extinct 
volcanoes, having craters, but not evincing any degree of 
activity On thd* other semi-extinct volcanoes or souf- 
fnercs are found, and on Dominica- several. Active 
volcanoes, however, occur on the islands of St Vincent, 
Guadoloupe, and St. Kitts , there were eruptions in 
that of St Vincent m 1812 in that oi Guadoloupe in 
1797 , and in that of St. Kitts in 1692. 

68 The volcanic region of Central Asia lies m the 
range of the Thian-shan mountains in Chinese Turkis- 
tan, contiguous to the w cstern portion <T the province oi 
Ktfnsu, between 42° and 45° N lat , and between 83® 
and 92° 4 E. long. It is nearly 1500 miles distant from 
the Indian Ocean, und 1800 miles from the Arctic Sea. 
The Hoang-hai or Yellow Sea is more than 1200 miles 
distant. Between it and the Caspian Sea is a space 
about 1400 miles m length. As the region m which il 
Is situated has never been visited by European travelled 
its existence was not known until it was found in soow 
passages oi the writings of ti# Chinese historians. They 
describe, m a manner that cannot be mistaken, that 
valours and smoke use from their craters, and that one 
of them, the Pe-shan, poured streams of lava over the 
adjacent country, which ran to a distance of ten lia ; « 
about four miles from its base. As far as the few pta* 
ages go which havfe been collected from these historian*, 
• we learn that at the extremities of the region are two 
active volcanoes T* the Pe-shan, or White Mountain, on 
the west, and theHo-tsbeou, or Fire Mountain, on the 
east. It is not stated that the last-mentioned volcano 
v ejected lava, but it is s$kl that the vapours rise 












